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EXECUTIVE SUMMARY 
This Site-Wide Operation and Maintenance (O&M) Report has been prepared by Parsons on 
behalf of FMC Corporation (FMC) to summarize the O&M and post-closure care activities 
conducted during the 2019 calendar year at the Avtex Fibers Superfund Site in Front Royal, 
Virginia. The report has been prepared in accordance with the Site-Wide Operation and 
Maintenance (O&M) Plan. This report is divided into the following three parts to mirror the site-
wide O&M plan: 

 Part 1 – Landfill / Basin Cover Systems 
 Part 2 – Groundwater & Leachate Extraction Systems 
 Part 3 – Groundwater & Leachate Treatment Plant  

Part 1 of the site-wide O&M plan was prepared by ERM and submitted to the U.S. 
Environmental Protection Agency (USEPA) on May 8, 2015. Part 2 of the O&M plan was 
prepared by Arcadis and submitted to USEPA in May 2015. Part 3 was prepared by Parsons 
and submitted to USEPA in May 2015.  
O&M activities associated with the Landfill / Basin Cover Systems were completed in 
accordance with the requirements of Part 1 of the site-wide O&M plan. A few minor post-
construction repairs were required in 2018; however, all system components are functioning as 
designed. Quarterly monitoring of the gas vents was continued throughout 2019 in accordance 
with the revised plan approved by USEPA. A work plan to repair several areas of significant 
settlement by backfilling them with off-site borrow was submitted to USEPA by FMC on July 15, 
2019. In a letter to FMC dated August 13, 2019, USEPA approved the work plan. FMC began 
stockpiling soil for the repairs in 2019 and obtained bids for conducting the repairs. The repairs 
are expected to be conducted in the first and second quarters of 2020.  
O&M activities associated with the groundwater and leachate extraction systems were 
completed in accordance with the requirements of Part 2 of the site-wide O&M plan. 
Performance and reporting criteria were met, and no spills, leaks or emergency responses were 
reported in 2019.  
O&M activities associated with the groundwater and leachate treatment plant were completed in 
accordance with Part 3 of the site-wide O&M plan. Performance and reporting criteria were met 
and no exceedances of effluent standards occurred in 2019.  
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PART 1  LANDFILL / BASINS COVER SYSTEM 

1.1 Introduction 
Parsons has prepared this Site-Wide Operation and Maintenance (O&M) Report on 
behalf of FMC Corporation (FMC) to summarize the post-closure care activities 
conducted during the 2019 calendar year at the Avtex Fibers Superfund Site in Front 
Royal, Virginia (the Site). The report has been prepared in accordance with the Site-
Wide Operation and Maintenance Plan. Part 1 of this report addresses O&M of the 
Landfill/Basin Cover Systems as required by Part 1 of the site-wide O&M plan (ERM 
2015). Specifically, these O&M activities are associated with Non-Time Critical Removal 
Action (NTCRA) - Basins, Operable Unit (OU) 7, and OU-10 as follows:  

 NTCRA-Basins Units 

• Sulfate basins (SBs) 1, 2, 3, 4, and 5.  

• Fly ash basins (FABs) 1, 2, 3, and 6. 

• Fly ash stockpile (FAS) area. 

• Fly ash removal area (FARA), which is generally located between FAS 
and FAB 6. 

• Polishing Basins (PBs) 1, 2, and 3. 

• Emergency Lagoon (EL). 
 OU-7 Units - viscose basins (VBs) 9, 10, and 11. 
 OU-10 Units 

• VB 1, 2, 3, 4, 5, 6, 7, and 8. 

• New Landfill (NLF). 

• Wastewater treatment plant area. 
 Gas vent and gas vent filter system associated with the above units. 
 Stormwater management controls associated with the above units. 

Post-closure groundwater and surface water monitoring are not addressed by this report. 
The results of those sampling events will be presented in the Annual Site-Wide 
Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and 
NTCRA Basins.  

1.1.1 Background 
FMC has conducted removal and remedial activities at the Site. The removal action, 
remedial design, and remedial action activities were performed pursuant to the 1999 
Consent Decree between the United States of America and FMC (effective October 21, 
1999).  
The Site is a former rayon manufacturing facility occupying approximately 440 acres, 
located in Front Royal, Virginia. The Norfolk Southern railroad runs through the middle of 
the Site, separating the former production facilities on the eastern side of the railroad 
tracks from the disposal units on the western side of the tracks. Residential areas are 
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located to the east, south, and north of the property boundaries. The South Fork 
Shenandoah River is located along the western portion of the property. The Site location 
is shown on Figure 1. 
Operations at the Site began in 1940, when American Viscose opened a rayon 
production plant. In 1963, American Viscose sold the plant and property to FMC. In 
1976, FMC sold the plant and property to Avtex Fibers, Inc. (Avtex), which was ordered 
by the State of Virginia to immediately shut down the plant in November 1989. Avtex 
filed for bankruptcy shortly thereafter in 1990.  
Plant operations generated three major waste types: a zinc sulfate sludge, fly ash, and 
viscose waste (a high pH cellulose material containing carbon disulfide). Most of the 
wastes were disposed in a series of basins located on the western portion of the 
property (Figure 2). A significant groundwater plume resulted from chemical discharge 
from several of the viscose waste basins. Plant operations resulted in chemical impacts 
to the former manufacturing buildings and associated sewer system. Chemical releases 
from the plant area also resulted in soil contamination. 
The Site was proposed for the National Priorities List (NPL) on October 15, 1984 (49 
CFR1 40320) due to the discovery of groundwater contamination in residential wells. The 
Site was listed on the NPL on June 10, 1986 (51 CFR 21054). After Avtex declared 
bankruptcy, the United States Environmental Protection Agency (USEPA) initiated 
emergency removal actions to prevent releases from reactive and dangerous materials 
left in tanks, piping, and buildings. To facilitate management of the cleanup, the 
remediation activities were divided into 10 OUs and three removal actions. USEPA 
conducted emergency removal actions and remedial actions for OU2, OU3, OU4, OU5, 
and OU8 between 1989 and 1999. In 1999, USEPA entered into a Comprehensive 
Consent Decree with FMC to implement the remaining required remedial activities. 
Approximately 240 acres of the Site, west of the railroad tracks, have been designated 
as a conservancy area. The former plant area comprises approximately 160 acres. A 
portion of the plant area, a former parking lot occupying approximately five acres, was 
sold to the town of Front Royal with plans to develop a police station. The Front Royal 
Economic Development Authority now owns this former plant area and is working to 
redevelop it into a commercial/light industrial area. 
On August 29, 2014, USEPA issued a Superfund Preliminary Close-out Report, which 
documented construction completion at the Site. The completion of construction at the 
Site marks its transition into the O&M phase. During the monthly call between USEPA 
and FMC on September 8, 2014, USEPA agreed that the former monthly progress 
reporting for the Site could be reduced to quarterly during the O&M phase as specified in 
paragraph 45 in the Consent Decree.  
The following subsections describe the primary components of the closure systems at 
each area covered by this report.  

1.1.1.1 NTCRA-Basins 
The selected remedies for SBs, FABs, FAS, PBs, and the EL were set forth in the 
Removal Action Memorandum for the NTCRA - Basins, dated January 31, 2000. The 
closure design for these units was presented in several documents as detailed in Part 1 
of the Site-Wide O&M Plan (ERM 2015).  

 
1 CFR – Code of Federal Regulations 
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The primary components of the NTCRA-Basin closures include the following elements. 
 Cover System 

• SB-1 cells 1 through 4, SB-3, SB-4, and the EL: combination 
geomembrane with a two-foot soil cover. 

• FAB 1 through 3, FAB 6, FARA, and PB 1 through 3: two-foot soil cover 
system. 

• SB-2 and FAS: combination two-foot soil cover system and clean closed. 

• SB-5: clean closed. 
 Consolidation water collection system. 
 Cover system drain (FABs only). 
 Passive gas vents. 
 Vegetation consisting of warm-season grasses (WSG). 
 Stormwater drainage controls (e.g., swales, culverts, and outfalls). 

1.1.1.2 OU-7 Units (VBs 9 through 11) 
The selected remedy for VBs 9 through 11 is set forth in the Record of Decision (ROD) 
for OU-7 issued on January 13, 2010. The closure design for these units was presented 
in the Final Remedial Design – Viscose Basin Cap System and Groundwater & Leachate 
Extraction, Operable Unit 7 (ERM 2012). 
The following are the primary components of the OU-7 closure system. 

 Cover System 

• VBs 9 through 11 and drainage channel (Ditch 10) north of VB 11: 
combination geomembrane with a two-foot soil cover. 

• Wetlands area north of VB 9: two-foot cover system. 
 Leachate collection and conveyance system, including sumps and well points on 

the basins. The O&M of these elements and other leachate collection and 
groundwater collection elements are addressed in Part 2 of the site-wide O&M 
report. 

 Groundwater and Leachate Treatment Plant (GLTP). The O&M of this element is 
addressed in Part 3 of the site-wide O&M report. 

 Passive gas vents. 
 Vegetation, including wetland species, cool season grasses, and WSG. 
 Stormwater drainage controls (e.g., swales, culverts, and outfalls). 

1.1.1.3 OU-10 Units (VB 1-8 and the New Landfill) 
The selected remedy for OU-10 is set forth in the ROD for OU-10 issued on March 10, 
2004. The closure design for these units was presented in several documents as 
detailed in Part 1 of the O&M Plan (ERM 2015). 
The following are the primary components of the OU-10 closure system. 

 Cover system: combination geomembrane with a two-foot soil cover. 
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 Leachate collection and conveyance system, including lift stations (LSs) 1, 2, 
and 3, and French-drain style collection lines. 

 Vegetation, including wetland species, cool season grasses, and WSG. 
 Stormwater drainage controls (e.g., swales, culverts, and outfalls). 

1.1.2 Site-Wide O&M Elements 
The site-wide O&M plan requires the following major activities, which are described for 
this reporting period in subsequent sections of this report: 

 Post-closure inspection of the final cover. 
 Monitoring and maintenance of passive gas vents and gas vent filter systems. 
 Routine maintenance and repairs to maintain the effectiveness and integrity of 

the final cover system. 
 Procedures to be followed in the event of catastrophic events. 
 Documentation and reporting. 

1.1.3 Report Organization 
In addition to this introduction, Part 1 of the report includes the following sections. 

 Section 1.2 summarizes the results of the post-closure inspections associated 
with the cover system, periodic topographic surveys, storm event inspections, 
and the monitoring of the wetland restoration area. 

 Section 1.3 presents the results of the passive gas vent monitoring and 
inspections and summarizes activities associated with the gas vent filter system. 

 Section 1.4 summarizes the routine O&M and repair activities conducted at the 
Site. 

 Section 1.5 describes any catastrophic events that occurred at the Site during 
this reporting period and the actions taken in response. 

 Section 1.6 summarizes the findings presented in the report and the conclusions 
drawn from them. 

 Section 1.7 provides references for documents cited in Part 1 of this report.  

1.2 Post-Closure Inspections 
The site-wide O&M plan requires periodic site inspections to document the condition of 
various elements, provide a mechanism for determining when repairs are needed, and 
document repairs that have been made. The following inspections are required by the 
O&M plan: 

 General quarterly inspections. 
 Periodic topographic survey of the cover systems. 
 Inspections of the stormwater management system following major storm events. 
 Wetland restoration area monitoring. 

These inspections are detailed in the following subsections.  
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1.2.1 Quarterly Inspections 
Parsons conducted four quarterly inspections in 2019 (March, June, September, and 
December). The completed inspection reports are included with the quarterly reports 
previously submitted to USEPA under separate cover.  
The quarterly inspections included seven tasks: 

1. The landfill/basin cover systems were inspected for visible evidence of 
settlement, surface erosion, distressed vegetation, and other observable 
damage. 

2. The stormwater management and erosion control systems were inspected for 
erosion, settlement, obstructions, and damage to the following: 

a. Vegetated channels. 
b. Riprap-lined channels. 
c. Gabion baskets/reno mattresses. 
d. Drainage culverts and drop inlets. 
e. Stormwater aprons, outfalls, and outlets. 
f. Articulated block. 
g. Pipe slope drains. 
h. Erosion control matting edge connections and surfaces. 

3. The consolidation water collection system on the SBs, the cover drain system on 
the FABs, and the leachate collection system on VBs were inspected for water 
levels, condition of manholes and pipes, and visual evidence of leaking or 
overtopping. 

4. The access roads were inspected for surface deterioration and erosion of 
shoulders and slopes. 

5. Gas vents and filter systems were inspected for condition and proper operation; 
these inspections are described in Section 1.3 of this report. 

6. The landfill/basins were inspected for evidence of seeps or potential migration of 
contaminants (e.g., staining) throughout the inspection area. 

7. The landfill/basins berms and embankments were inspected for evidence of 
erosion, failure (e.g., cracking, sloughing), or potential migration of contaminants 
(e.g., staining, seeps). This includes the berms/embankments along the river, 
including from the river-side. 

1.2.1.1 First Quarter Inspection Summary 
During the March 2019 inspection, small, isolated areas of bare soil were observed 
along the access road to LS-1 (west of VB-4, 5, & 6), on the south side of VB 10, and 
adjacent to the stormwater pond southeast of the NLF. Minor erosion was noted in these 
locations, but most appeared to be stable.  
A build-up of sediment was observed at end of a culvert southeast of VB-10, which 
caused standing water in culvert; the depth of the water did not exceed allowable limits.  
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Slight to moderate settlement was noted in small/isolated areas. Standing water was 
present in the following nine areas:  

 SE of VB-2 and VB-3. 
 Around wells 103/203/303. 
 Near LS-2. 
 Across the roadway to LS-1. 
 Two areas on top of VB-9. 
 Two areas on top of VB-10. 
 Two areas on top of SB-3. 

1.2.1.2 Second Quarter Inspection Summary 
During the June inspection, the same issues noted in the first quarter were noted again, 
with the following addition: 

 Rills had re-formed across the roadway southwest of VB-10, but area appeared 
to be stable. 

1.2.1.3 Third Quarter Inspection Summary 
The findings of the September inspection were nearly identical to the June inspection 
with the following additional findings: 

 The roadway southwest of VB-10 had been repaired. 
 There was no standing water observed at any of the nine locations where it had 

been noted during the previous two inspections. 

1.2.1.4 Fourth Quarter Inspection Summary 
The findings of the December inspection were identical to the September inspection. 

1.2.2 Periodic Topographic Surveys 
The O&M plan requires that an annual land surface topographic survey of the cover 
systems be performed for at least two years following construction completion to assess 
whether settlement has occurred on any of the units. The annual topographic survey is 
to be compared to the baseline “as built” topographic survey conducted at construction 
completion. Prior topographic data will be compared to subsequent topographic data to 
identify areas of settlement. This comparison is to be used in lieu of settlement 
monuments.  
According to the O&M plan, if settlement is observed at the end of the two years and 
appears to be significant (i.e., greater than 0.5 foot per year) and ongoing, the annual 
topographic survey will be continued. If settlement does not appear to be significant, 
FMC may propose to reduce the survey frequency (e.g., to coincide with the 5-year 
review cycle) and/or scope. USEPA’s approval must be received before modifying the 
frequency or scope of the surveys. 
An initial baseline survey was prepared in 2013 in anticipation of construction 
completion. However, construction completion was delayed by significant repairs to the 
basins. The area was consequently resurveyed by Marsh & Legge Land Surveyors of 
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Winchester, Virginia, in 2014. This latter survey is considered the baseline survey and 
will be used for settlement determination. Therefore, the first annual topographic survey 
was conducted in 2015 and the 2019 survey represents the fifth annual survey. The 
topographic survey is included in Appendix A. 
Computer aided design software was used to compare the 2019 survey to the 2018 
survey. The resulting output, referred to as a cut/fill map, shows the relative change in 
elevation between the two surveys at a specified interval. For the Avtex Site, the change 
in elevation was reported on a 50-foot by 50-foot grid. The results are shown in five 
panels, numbered as Figures 4 through 8; Figure 3 provides a key showing the areas 
depicted in in each of the five panels.  
In Figures 4 through 8, negative numbers indicate a decrease in elevation at the location 
such as by settlement or erosion. Positive numbers represent an increase in elevation 
such as by deposition or vegetative growth. The results have also been color coded to 
aid in locating potential problem areas, as follows:  

 Green numbers indicate either no change or an increase in elevation of less than 
0.5 foot. 

 Light brown numbers indicate an increase in elevation greater than 0.5 foot. 
 Blue numbers indicate a decrease in elevation less than 0.5 foot. 
 Red numbers indicate a decrease in elevation of greater than 0.5 foot; these 

areas have also been outlined in red.  

The decreases in elevation greater than 0.5 feet are also marked by year as follows:  red 
(2019), purple (2018), and blue (2017). The results of the analysis are summarized 
below. 
As shown on Figure 4, settlement at VBs 1, 2, 3, and the NLF has been limited with only 
small areas settling more than 0.5 feet in any given year. Similarly, most of the 
settlement at VBs 4, 5, 6, 7, and 8 has been less than the 0.5-foot per year requirement 
with a few small and isolated areas exceeding the 0.5-foot standard. Only two areas 
have shown settlement above the standard for several years in a row. The first area is in 
the south-central part of this landfill, south of GVs 8 and 9. The second is on the west 
side of VBs 7 and 8. Neither area appears to be holding water.  
At the NLF (Figure 4), small, isolated areas of settlement were observed in 2019, and 
these areas do not generally overlap with areas noted in 2018. The cap at this unit 
appears to be settling relatively uniformly and within expected tolerances.  
As shown on Figures 4 and 5, most of the settlement at VB 11 has been less than the 
0.5-foot per year requirement. A few small and isolated areas exceed this standard, but 
there is little overlap of these areas from year to year, i.e., the settlement is isolated to a 
single year. Similarly, with two exceptions, settlement at VB 10 has generally been less 
than the 0.5-foot per year requirement. Two areas along the southern side of this unit 
have exhibited settlement greater than 0.5 feet per year and these two areas are holding 
water (Figure 5). 
Settlement at VB 9 has been more widespread than VB 10 and VB 11, particularly along 
the western side of this unit. The two areas with the most significant settlement began 
holding water and required repairs in 2017. Fill was placed in the low areas to return 
them to grade and provide drainage. The top layer of soil was amended with mushroom 
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compost, seeded, and mulched. Additional settlement occurred in these areas and they 
are again holding water.  
As shown on Figure 5, a significant area on the east side of FAB 3 exhibited settlement 
over 0.5 feet in 2018, however, these areas settled less significantly in 2019. Except for 
the above noted area, this unit is generally settling at a uniform rate and the area is not 
holding water. 
Similar to previous years, small, isolated areas of settlement exceeding 0.5-feet were 
observed on the rest of the site (Figures 5, 6, 7, and 8). As with other units, there was 
very little overlap between the 2018 and 2019 settlement areas. These areas will be 
monitored in 2020 to determine if the areas grow or if additional settlement occurs, which 
may impact the performance of the caps at these units. 

1.2.3 Storm Event Inspections 
Additional inspections of the cover and stormwater management systems are required 
after two-year or greater storm events. These storm events are defined as 3.5 inches or 
more of rainfall in 24 hours or any storm event that results in inundation of the cover 
system(s) as a result of the South Fork Shenandoah River overtopping the riverside 
dikes. The inspections are to include the same items as those employed during the 
quarterly inspections. No qualifying events occurred in 2019.  

1.2.4 Wetland Restoration Monitoring 
A wetland restoration area was completed as part of the OU-7 remediation. The overall 
Site and OU-7 wetland restoration areas are shown on Figure 2. According to the site- 
wide O&M plan, this wetland restoration area must be monitored annually for five full 
growing seasons after its construction and planting, which is from 2014 through 2018. 
The initial wetland monitoring effort occurred in September 2014 and monitoring has 
been conducted annually since then.  
The minimum five-year monitoring period has been completed. However, due to issues 
with invasive species, annual monitoring is being continued until the area becomes more 
self-sustaining.  
The monitoring effort focused on the hydrology, soils, and vegetative plant communities 
to document success of the restoration effort. The scope of work for the inspections and 
criteria for evaluating the success of the wetlands area are presented in the site-wide 
O&M plan. The complete wetland restoration monitoring report for 2019 is found in 
Appendix B, and the findings and recommendations are summarized below. 
The sixth annual wetland survey was conducted on October 1 – 3, 2019. During the 
survey, the success of the hydrologic regime, evidence of reducing soil conditions, and 
the establishment of hydrophytic vegetation was evaluated and documented with 
photographs and field observation notes. Field observations included recording the 
location of the water table, noting indications of the oxidation/reduction process in the 
emergent wetland area, and documenting the presence of facultative wetland (FACW) 
and obligate wetland (OBL) plant species. Comparison in previous five annual wetland 
monitoring efforts, from 2014 to 2018, were made to document the annual change in 
hydrology and hydrophytic vegetation. The establishment of hydrophytic vegetation was 
assessed based on the presence of the desired plant community types within the 
restoration area. The goal at the end of the five-year monitoring period is to have an 
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overall species composition consisting of greater than 50% facultative (FAC) or wetter 
(FACW or OBL) vegetation. 
The results of the 2019 survey were consistent with the results reported between 2014 
and 2018. Overall, the survey indicates that the wetland restoration area is becoming 
established with wetland vegetation. 
During the 2014 through 2018 wetland surveys, two very small populations of common 
reed or Phragmites (Phragmites australis) were identified in the east end of the wetland 
restoration area. The population coverage appeared to have been growing annually, 
which was a concern. This invasive species has the potential to expand and dominate 
the wetland habitats. The small stands of Phragmites were mowed during the summer of 
2017 prior to seed setting, and were spot-treated with the herbicide Roundup® Super 
Concentrate at a 3% solution in tank sprayer in October 2016 and again in May 2017. 
The areas were mowed in July 2018 and spraying occurred in October 2018. In 2019 
Phragmites stands were mowed in July and the areas were spot-treated with herbicides 
in late October. A continual aggressive approach to controlling this species will help 
ensure that a diverse wetland plant community is maintained throughout the five-year 
monitoring period and beyond. The mowing and herbicide treatment of these populations 
appears to be effective. Continual control of this species was discussed with the local 
support staff, and the area of concern was visited. 
Based on 2018 and 2019 field surveys, ongoing Phragmites treatments combining 
mowing and herbicide application are having the desired effect on the Phragmites 
stands, which are being reduced in size with fewer individual plants and native species 
are replacing the Phragmites. In addition, it was confirmed that there are no native 
Phragmites plants in the wetland mitigation site. 
Since Phragmites is not being controlled in the upstream watershed for the wetland 
mitigation site, it is likely that spot treatments of Phragmites will be necessary to ensure 
that the mitigation site remain populated with native species. 
Two other species of concern in the wetland restoration area include broadleaf cattail 
(Typha latifolia) and narrowleaf cattail (Typha angustifolia). These species are colonial 
and have the ability to overtake a wetland plant community. Herbicide application is not 
recommended to control cattails, because cattails are present throughout the entire 
wetland restoration area, and herbicides would adversely affect the planted and native 
wetland species. It was recommended in 2016 monitoring plan that the cattails should be 
mowed at a height of approximately 18 to 24 inches in mid-July to stunt their 
colonization/progression throughout the site. In addition, it was recommended that a 
sickle mower would be advantageous for mowing in areas of the wetland fringe where 
cattails grow but are difficult to reach with normal mowing equipment. No evidence of 
cattail control was observed during the 2017 survey, but much of the area along the 
central ditch was mowed with the sickle mower in 2018. It appeared that this method is 
effective in getting sunlight to the ground and letting other plants have an opportunity to 
grow. It does not appear that cattails in the central ditch were mowed in 2019, but it is 
recommended for future years to create plant diversity. 
Both the east and west ponds have been affected by siltation from the surrounding 
watershed and have become very shallow. Most of the siltation occurred within the first 2 
to 3 years after the site was developed. With ongoing redevelopment occurring in the 
upstream watershed east of the CSX railroad, there will be potential for siltation during 
construction operations and as a result of an increase in impervious surfaces from 
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buildings, parking lots, and roadways. The impervious surfaces will create a greater 
stormwater influx that could affect the wetland restoration site. 
Siltation and natural erosion processes will fill these wetlands over time and it is 
considered a natural process; however, to increase the long-term viability of the ponded 
areas and to slow the stormwater, it is recommended that three check dams be installed 
in the waterways just downstream from the ponds. These small dams would slow 
stormwater flow through the wetland restoration site, but would add depth to the two 
ponds and create more wetland habitat for waterbirds and amphibians. Currently, in dry 
years the ponds are almost completely dry, and cattails have claimed approximately 
70% to 80% cover in the west pond. The increased depth in the pond would also allow 
aquatic macrophytes to become established that would be beneficial for waterfowl. 

1.3 Passive Gas Vent and Gas Vent Filter System 
Inspection, Monitoring, and Maintenance 
Passive gas vents were installed as a component of the selected remedy for all three 
units at the site (OU-7, OU-10, and the NTCRA Basins). The vents are specifically 
located on the SBs, VBs, and the NLF. Due to historically high levels of hydrogen sulfide 
(H2S) and other gases, gas vent filter systems using carbon canisters have been 
installed at two of the vents (OU10-GV-4 and OU10-GV-5) to treat the vapors from these 
vents and prevent exposure to hazardous vapors.  

1.3.1 Passive Gas Vent Monitoring and Inspections 

In accordance with the site-wide O&M plan, quarterly inspections and monitoring were 
performed at all vents beginning in 2014. The passive gas vents were inspected and 
monitored quarterly beginning in 2014 to establish the baseline for future comparisons. 
The two-year baseline monitoring was completed in 2015, and quarterly monitoring 
continued according to the O&M plan through 2017. During the baseline period each 
vent was monitored for the following parameters: 

 Methane. 
 Hydrogen sulfide. 
 Lower explosive limit (LEL). 
 Carbon monoxide. 
 Oxygen. 
 Volatile organic compounds (VOCs) / also known as organic vapors. 

Throughout the two-year baseline monitoring period (2014-2015) and the subsequent 
two years of monitoring (2016-2017), there were only sporadic detections of H2S in the 
breathing zone and none of the detections exceeded 1 part per million (ppm). In many 
cases, H2S was not detected in the associated vent and the detections were rarely 
associated with any odors. Methane and LEL were only detected in the breathing zone 
at one location in 2016 (OU-10 GV-07) and two locations in 2017 (OU-7 GV-04 and OU-
10 GV-11). The concentrations were relatively low at 0.1% and 2% for methane and 
LEL, respectively. There were no detections of organic vapors in the breathing zone in 
2016 or 2017.  
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FMC proposed that the monitoring frequency of a given vent will be reduced to annually 
if the maximum concentration detected in 2016 and 2017, respectively, was less than 
the baseline value, or the maximum LEL detected is 25% or less. Quarterly monitoring 
will be continued at vents that exceed the baseline range or where LEL exceeds 25%. 
Based on these criteria and the data collected at the gas vents, FMC requested a 
reduction of the gas vent sampling in the 2016 and 2017 O&M reports. FMC proposed 
that quarterly sampling be continued at all OU-7 and OU-10 gas vents, but that sampling 
at the SB vents be reduced to annual monitoring with the exception of specific vents, 
which would continue to be monitored quarterly where the above criteria were exceeded. 
In addition, it was recommended that organic vapor monitoring and breathing zone 
readings be discontinued at all locations, with the exception of OU-10 GV-4 and GV-5. In 
the 2017 report, FMC proposed that quarterly monitoring be continued at the vents listed 
below, in addition to all OU-7 and OU-10 vents.  

SB-1 SB-3 SB-4 

GV-01 
GV-03 
GV-04 
GV-05 
GV-06 
GV-09 
GV-12 
GV-13 
GV-15 
GV-18 
GV-20 
GV-21 
GV-23 
GV-29 

GV-01 
GV-02 
GV-03 
GV-04 
GV-05 
GV-06 
GV-07 
GV-10 
GV-11 

 

GV-01 
GV-02 
GV-03 
GV-04 
GV-07 
GV-09 
GV-10 
GV-11 
GV-12 
GV-13 
GV-15 
GV-18 
GV-21 
GV-22 

In a letter dated February 28, 2018, the USEPA approved FMC’s request. 

The above listed vents, along with those located at OU-7 and OU-10, were monitored 
quarterly for methane, LEL, carbon monoxide, hydrogen sulfide, and oxygen. Annual 
readings at all Site gas vents were made in September. The readings were measured 
using a CES-Landtec GEM-5000 Portable Gas Analyzer. Organic vapor readings were 
also taken quarterly at OU-10 GV-04 and OU-10 GV-05 using a photoionization detector 
with a 10.6 electronvolt [eV] lamp. The meters were calibrated and operated in 
accordance with the manufacturers’ standard operating procedures and 
recommendations.  
The four quarterly gas monitoring events were performed in March, June, September, 
and December 2019. The gas vent monitoring and inspection forms for these events are 
included in Appendix C. Tables 1 through 4 summarize the quarterly monitoring results 
compared to the baseline for hydrogen sulfide, methane, LEL, and organic vapor, 
respectively.  
Similar to the findings from 2018, thirteen vents at SB-1 (GV-1, GV-4, GV-9, GV-10, GV-
11, GV-15, GV-19, GV-21, GV-24, GV-26, GV-25, GV-29, and GV-33), three vents at 
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SB-4 (GV-5, GV-9, and GV-18), and three vents at OU-7 (GV-1, GV-9, and GV-10) were 
noted to be leaning approximately 5 to 20 degrees from vertical. However, the minor 
damage is not affecting the function of the vents, and no other damage to the vents was 
observed. Particular attention will be paid to these vents during future inspections, and 
they will be repaired if further damage is observed so that their function is not inhibited. 
As shown on Table 1, there have been very few detections of H2S above 2 ppm. With 
the exception of the two vents with carbon filtration (OU-10 GV-04 and OU-10 GV-05), 
detections of H2S have been sporadic. Hydrogen sulfide was not detected above 1 ppm 
at any of the SB-1 vents. With the exception of two vents at SB-3 (SB-3 GV-05 and SB-3 
GV-11) and one vent at SB-4 (SB-4 GV-04), H2S was not detected above 1 ppm at any 
of the other SB-3 and SB-4 vents. The highest H2S readings at the SBs and OU-7 were 
observed in June while the highest readings at OU-10 were observed in September.  
Table 2 presents the results for methane, the most widely detected constituent across 
the site. Similar to previous years, the highest concentrations were observed at OU-7 
and OU-10, where a significant number of the methane results exceeded the calculated 
baseline values. During the first three quarters of 2019, 29 of the 38 vents at these two 
units had methane concentrations exceeding their baseline values in at least one 
quarterly event. Maximum methane concentrations measured at these two units ranged 
from 44.5% in December 2019 to 53.5% in June 2019. The maximum methane 
concentrations detected at SB-1, SB-3, and SB-4 were significantly lower (1.8% to 37%) 
and only 27 out of 68 vents had at least one result exceeding their baseline value.  
Table 3 presents the results for LEL. Similar to methane, the highest LEL readings were 
observed at OU-7 and OU-10, while LEL was only sporadically detected at the SBs. An 
arbitrary screening criterion of 25% was established for this constituent. Similar to 
previous events, the LEL criterion was exceeded at least once in most of the OU-7 and 
OU-10 vents. Several vents in these two units exceeded the criterion in each of the four 
quarterly sampling rounds. Twenty-nine of the 68 SB vents had exceedances of the LEL 
screening criteria in at least one monitoring event.  
The organic vapor results are presented in Table 4. As previously mentioned, organic 
vapor readings are now collected at only two vents (OU-10 GV-04 and OU-10 GV-05). 
The baseline value was exceeded after the carbon filters at both locations during the 
third quarter (September) and at GV-04 in the second quarter (June). The influent VOC 
concentrations were also elevated during these events and the effluent values were 
significantly lower, indicating the carbon filter was removing most of the VOCs. The 
remaining post-filter readings were below the baseline values.  
In April and May of 2014, FMC implemented the Gas Vent Extension Plan dated 
December 20, 2013. This program identified and extended gas vents to reduce the 
potential for public exposure as an alternative to installing extensive protective fencing. If 
a vent located outside of the OU-7 fenced area, excluding OU-10 GV-4 and GV-5, 
exceeded any of the criteria below during a monitoring event in 2013, it was selected to 
be extended. 

 H2S concentration greater than 1 ppm. 
 Methane concentration greater than 0.5%. 
 LEL greater than 10%. 

A review of the results between 2017 and 2019 indicates that these criteria were 
exceeded at the following vents, which were not previously extended: 
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H2S > 1 ppm Methane > 0.5% LEL> 10% 

SB-3 GV-05 
SB-4 GV-07 
SB-4 GV-15 

SB-01 GV-03 
SB-1 GV-04 
SB-1 GV-05 
SB-1 GV-15 
SB-1 GV-21 
SB-1 GV-29 
SB-3 GV-05 
SB-3 GV-07 
SB-4 GV-01 
SB-4 GV-07 
SB-4 GV-09 
SB-4 GV-11 
SB-4 GV-15 

SB-1 GV-03 
SB-1 GV-04 
SB-1 GV-05 
SB-1 GV-15 
SB-1 GV 21 
SB-1 GV-29 
SB-3 GV-05 
SB-3 GV-07 
SB-4 GV-01 
SB-4 GV-07 
SB-4 GV-09 
SB-4 GV-11 
SB-4 GV-15 
SB-4 GV-18. 

Based on these results, and consistent with the Gas Vent Extension Plan, the discharge 
of the following vents will be raised in 2020: 

 SB-01 GV-03 
 SB-1 GV-15 
 SB-1 GV-21 
 SB-1 GV-29 
 SB-1 GV-04 
 SB-1 GV-05 
 SB-1 GV-09 
 SB-1 GV-15 
 SB-1 GV-21 
 SB-1 GV-29 
 SB-3 GV-05 
 SB-3 GV-07 
 SB-4 GV-01 
 SB-4 GV-07 
 SB-4 GV-09 
 SB-4 GV-11 
 SB-4 GV-15 
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 SB-4 GV-18 

1.3.2 Gas Vent Filter System 
According to the O&M Manual, the gas vent filter systems are to be monitored for the 
same parameters measured during the quarterly events but on the following schedule: 

 Twice per week from May 1 to October 31. 
 Monthly from November 1 to April 31. 

In the 2017 Site-Wide O&M Report, FMC requested that the monitoring frequency be 
reduced to monthly for these vents throughout the year. In a letter dated September 10, 
2018, USEPA approved reducing the frequency as follows: 

 Weekly Monitoring from June 1 to October 31. 
 Monthly from November 1 to May 31. 

Inspection and monitoring of these vents began in July 2014 and continued through 
2019 on the above revised schedule. The gas vent filter inspection and monitoring is 
completed using a tablet, and the data is uploaded directly to a SharePoint site. No 
paper inspection forms are completed. A summary of the results is provided on Table 5.  

The gas vent concentrations followed similar patterns to the results obtained from 2015 
through 2018. The influent hydrogen sulfide concentrations at OU-10 GV-4 followed a 
pattern similar to previous years and remained relatively low until June when the 
concentrations began to increase. By the middle of August, the concentrations were 
routinely exceeding the capability of the instrument, at levels greater than 1,000 ppm. 
Concentrations remained high until the middle of October, when the concentrations 
began to drop. With the exception of January and December, the influent hydrogen 
sulfide concentrations at gas vent OU-10 GV-5 were relatively high for the entire year. 
Beginning in early August, the readings exceeded 1,000 ppm and the high readings 
continued with only a few exceptions through November.  
The GAC and MMF filter beds performed effectively throughout the year, and hydrogen 
sulfide was not detected after either filter bed during any of the monitoring events. GAC 
and MMF media are changed out annually or more frequently if monitoring data 
indicates it is required. The 2019 annual changeout and GAC and MMF vessels repairs 
were conducted February 4 through 8, 2019. Based on the observed hydrogen sulfide 
readings, no additional media changeouts were required during the 2019 operating year.  

1.4 Routine Operation, Maintenance, and Repairs 
This section describes the routine actions taken at various areas of the Site to maintain 
the covers, drainage system, and access roads.  

1.4.1 Settlement 
Settled areas of the cover system where visible evidence of water ponding exists will be 
built up and reseeded. Any repairs must also be noted in the annual report, with details 
pertaining to location, approximate dimensions, and observed conditions, and then be 
re-inspected during subsequent quarterly inspections. If continued evidence of 
differential settlement is noted, the designated professional engineer will conduct an 
investigation of the problem and prepare a recommended corrective action plan. 
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Corrective actions will then be implemented and appended to the next scheduled annual 
report. Subsequent monitoring will be performed to measure the adequacy of the 
corrective action implemented. 
As noted in Section 1.2, areas of standing water were noted during one or more 
inspection in the following locations: 

 SE of VB-2 and VB-3. 
 Around well cluster 103/203/303 (artesian wells). 
 Adjacent to LS-2. 
 Two areas on top of VB-9. 

It was determined that the standing water around well cluster 103/203/303 was due to 
the artesian nature of well 203, where the water level had risen above the casing 
elevation and was leaking. This well was modified and a ball valve installed to stop 
discharges when water levels rise. This change appears to have remedied this situation.  

A work plan to repair areas of settlement and standing water was submitted to USEPA 
by FMC on July 15, 2019. In a letter to FMC dated August 13, 2019, USEPA approved 
the work plan. FMC began stockpiling soil for the repairs in 2019 and obtained bids for 
conducting the repairs. The contract for the repairs has been issued and FMC is working 
to obtain the required land disturbance permit. The repairs are expected to be conducted 
in the first and second quarters of 2020. 

1.4.2 Vegetative Cover 
Vegetative coverage requirements are as follows:  

 Annual grass nurse crop - a minimum of 85% ground coverage. 
 WSG (initial) - two to four vigorous seedlings per square foot in the late summer 

of the seeding year. 
 WSG (permanent) - a minimum of 85% coverage as viewed from above by mid-

summer of the fourth year following planting. 
 Reseeding will be in accordance with the construction specifications for the 

respective units. 

According to the plan, periodic maintenance of the WSG will be performed by mowing 
once every three years, between March 1 and April 1. However, the three-year mowing 
cycle may be modified, either shortened or extended, to account for site conditions. For 
example, the mowing cycle may be shortened if cottonwoods or other trees or invasive 
species are identified as out-competing desired meadow habitat. Conversely, it may be 
extended if, after WSG stands are established, the weather prevents access during the 
specified time period of March 1 to April 1. In this situation, the maintenance mowing 
cycle may be extended to a maximum of five years. 
The following basins were mowed in 2019: 

 VB 1. 
 VB 2 and 3. 
 VB 4, 5 and 6. 
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 VB 7 and 8. 
 New Land Fill. 
 Ditch 10 area. 
 FAS. 
 Lift station #1 field area. 

1.4.3 Cover Erosion 
Areas of erosion are evaluated and repaired as needed. Any area of unintended 
exposed geosynthetic, other remedy component, seeps, or fly ash will be investigated by 
the designated professional engineer, and a corrective action plan will be developed to 
address the issue. Actions taken will be reported in the annual report, or separately if the 
condition warrants prompt reporting. 
The site-wide O&M plan lists several criteria to be considered in evaluating erosion and 
the need for repairs. These include: 

 Severity of erosion 
 Erosion location  
 Causes of erosion 
 Erosion extent  

No significant areas of cover erosion requiring corrective action were observed during 
the 2019 monitoring period. 

1.4.4 Stormwater Management and Erosion Control Systems 
The drainage features are designed to create controlled conditions that help move 
rainfall toward the designated outfalls and outlets while minimizing erosion. Inspection 
and maintenance is required to ensure that they are functioning properly. Inspection of 
the stormwater management and erosion control systems is discussed in Section 1.2.3 
of this report. Timber logs, brush, rubbish, vegetative matter, and sediment that interfere 
with drainage-ways or affect the planned stability of adjacent embankments are removed 
as required. Drainage ways that have eroded more than 6 inches in depth are repaired 
in accordance with the work plan. Aprons at outlet structures are inspected to evaluate if 
erosion around or below the apron (possibly indicated by apron settlement) has 
occurred. If erosion is noted, repairs are made to prevent further damage. Trash and 
other debris are removed from grates on inlet structures on a regular basis to prevent 
clogging or significant reduction in flow rates. Culverts are inspected for brush and other 
objectionable obstructions. Any such obstructions are removed so as not to interfere with 
proper culvert functioning. Culvert deposits greater than 1/4 of the original culvert 
diameter are removed by jetting or other appropriate methods as required by the work 
plan.  
As noted in Section 1.2, a few areas of minor erosion and one area of sedimentation 
were noted but none were significant or required repair work.  
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1.4.5 Consolidation Water Collection System (Sulfate Basins) 
The consolidation water collection system consists of piping located within the limits of 
SB-1, SB-3 and SB-4, and the collection sumps. Since closure of these basins has been 
completed, the consolidation water collection system is no longer necessary. Currently, 
FMC continues to monitor water levels (depth to water) in the collection sumps annually; 
however, since the consolidation system is no longer necessary, FMC may elect to grout 
the collection sumps shut in future. The depth to water at these basins is generally 
measured during the annual groundwater monitoring event when the basins are also 
sampled. However, the depth to water was inadvertently not measured during the 2019 
event, and subsequently measured in January 2020, as soon as the oversight was 
discovered. The depths at each of the sumps are presented below: 

Sump 
Depth to Water 

(feet) 
Date 

Measured 
SB-1-1 7.25 1/31/2020 
SB-1-2 4.00 1/31/2020 
SB-1-3 8.10 1/31/2020 
SB-1-4 6.40 1/31/2020 
SB-3-1 2.40 1/31/2020 
SB-4-1 5.15 1/31/2020 
SB-4-2 8.20 1/31/2020 

With the exceptions of SB-3-1 and SB-4-2, water levels are similar to those recorded in 
2018. The 2018 levels measured in sumps SB-3-1 and SB-4-2 indicated that these 
sumps had more water than in previous years; however, the most recent levels (2020) 
are more consistent with historic values at these locations. 

1.4.6 Cover System Drain (Fly Ash Basins) 
The cover system drain consists of a perimeter drain, including associated cleanouts 
and manholes/sumps, that are located generally around the inside perimeter of FAB-1, 
FAB-2, and FAB–6. In the case of FAB-3, the cover system drain consists of a single 
pipe aligned in an approximate north-south orientation.  

The purpose of the cover system drain was to collect and discharge excess water that 
may infiltrate through the cover system. The valves located on the outlet side of each 
sump are closed such that if water is present, it is retained in the sump and piping 
system. The system is no longer in use; however, FMC will continue to monitor water 
levels in the collection sumps annually. FMC may grout the sumps shut in future. The 
depth to water at these basins is generally measured during the annual groundwater 
monitoring event when the basins are also sampled. However, the depth to water was 
inadvertently not measured during this event; the depths were measured in January 
2020, as soon as the oversight was discovered. The depths at each of the sumps is 
presented below: 
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Sump 
Depth to Water 

(feet) 
Date 

Measured 
FAB-6-South 5.25 1/31/2020 
FAB-6-North 5.30 1/31/2020 
FAB-1-2 1.80 1/31/2020 
FAB-3-1 5.00 1/31/2020 

The most recent water levels are relatively consistent with historical gauging events.  

1.4.7 Access Roads 
The access road surfaces were repaired at the completion of construction activities in 
2014. Regular maintenance of unpaved roads includes annual raking. No significant 
repairs were made to access roads in 2019.  

1.5 Catastrophic Events 
Catastrophic events include any natural or man-made event that may potentially result in 
severe damage to the Basin Closure cover systems. Examples of catastrophic events 
include: 

 Severe storm or inundation event that exceeds design events. 
 Severe weather such as tornado or hurricane. 
 Floods. 
 Brush fire. 
 Any event that may result in dike instability (e.g., earthquake). 
 Any other event that may result in widespread waste exposure. 

In the event of a catastrophic event, FMC will arrange for the site to be inspected by a 
qualified professional as soon as practicable following that event. Significant damage will 
be reported to USEPA, and a corrective action plan will be developed and implemented 
following USEPA approval. Inspection activities described in the O&M plan will be used 
as general guidance for the inspection of the site. 
No catastrophic events occurred at the site in 2019.  

1.6 Summary and Conclusions 
O&M activities in 2019 associated with the Landfill / Basin Cover Systems were 
completed in accordance with the requirements of the site-wide O&M plan. All system 
components are functioning as designed. No significant repairs were required in 2019.  
Quarterly monitoring of the gas vents was continued throughout 2019. Based on the 
results from 2017 through 2019, and consistent with the Gas Vent Extension Plan, the 
discharge of the following vents will be raised: 

 SB-1 GV-03 
 SB-1 GV-15 
 SB-1 GV-21 
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 SB-1 GV-29 
 SB-1 GV-04 
 SB-1 GV-05 
 SB-1 GV-09 
 SB-1 GV-15 
 SB-1 GV-21 
 SB-1 GV-29 
 SB-3 GV-05 
 SB-3 GV-07 
 SB-4 GV-01 
 SB-4 GV-07 
 SB-4 GV-09 
 SB-4 GV-11 
 SB-4 GV-15 
 SB-4 GV-18 

1.7 References 
ERM 2015. Site-Wide Operation and Maintenance (O&M) Plan, Avtex Fibers Superfund 

Site, Front Royal, Virginia. May 8.  

ERM 2012. Final Remedial Design – Viscose Basin Cap System and Groundwater & 
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PART 2 GROUNDWATER AND LEACHATE 
EXTRACTION SYSTEMS 

2.1 Introduction 
Part 2 of this site-wide O&M report has been prepared in accordance with Part 2 of the 
site-wide O&M plan, the Operations, Maintenance and Monitoring (OMM) Manual: 
Groundwater and Leachate Extraction System Operable Unit 7 (Arcadis 2015). It 
summarizes the O&M and post-closure care activities conducted on the groundwater 
and leachate extraction system during the 2019 calendar year. The system consists of 
the following elements: 

 Groundwater extraction (extraction wells TW-01, TW-02 and TW- 03). 
 VB 9,10,and 11 leachate extraction system (VB extraction wells and VB sumps). 
 OU-10 leachate extraction system (LS 1, 2, 3 and 4). 
 Conveyance (e.g., piping, vaults), power and signal (e.g., power and controls 

enclosures) components. 
 VB Extraction Building. 

2.1.1 System Overview 
The OU-7 groundwater and leachate extraction system contains three primary 
components, which are briefly described below. 

 VB 9, VB 10, and VB 11 leachate extraction system: Leachate is extracted 
from a series of wells in each VB and is conveyed, via below-ground piping, to 
the GLTP. The leachate from each VB is conveyed by a pipe from each VB and 
is combined into a single pipe, which then conveys the leachate to the GLTP. 
The VB Extraction Building contains components such as compressors, pumps, 
piping manifolds, and programmable logic controller (PLC). The PLC is used to 
control all components of the groundwater and leachate extraction system. The 
operation of the leachate extraction systems is solely controlled by the system 
operator. The VB leachate extraction system design allows it to operate on a full- 
or part-time basis. The system may be shut down as needed. 

 OU-10 and NLF leachate conveyance system (lift stations): LS 2 collects 
leachate from VBs 4 through 6 and pumps it to LS 1. LS 1 collects leachate from 
LS-2, VBs 1 through 3, and 7/8, and pumps it to the GLTP. LS 4 was installed as 
a 6-inch diameter “underdrain” system within the channel identified as Ditch 10 in 
the RD and collects and pumps leachate to the GLTP. The LS 1 and LS 4 force 
mains are combined in Manhole 5 (MH-5) into one 3-inch diameter pipe. LS 3 
collects leachate from the NLF leachate collection system and pumps it to the 
GLTP. The combined LS 1/4 force main is combined with the LS 3 force main in 
Manhole 2 (MH-2), which in turn discharges at the GLTP through one 3-inch 
diameter pipe. All piping is below ground. Note: VBs 4 through 6 collect at both 
LS 1 and LS 2. The on/off operation of the LS pumps is automatically controlled 
by float switches located in each sump.  

 OU-7 groundwater extraction system: Groundwater is extracted from three 
deep wells, TW-01, TW-02 and TW-03. The force mains from each well are 
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combined in Manhole 1 (MH-1) into one 4-inch diameter pipe, which then 
discharges at the GLTP. All piping is below ground. The on/off operation of the 
groundwater extraction pumps is automatically controlled by level transducers set 
within each well. The instrumentation and control components for the deep wells 
are located in each of the well vaults and in MH-1. 

2.2 System Performance 
Periodic performance monitoring and sampling is necessary during system operation to 
track remedial progress and to ensure proper system operation. The following sections 
document the results of the monitoring and sampling. 

2.2.1 Performance Monitoring 
System operations (e.g., flows and run times) are tracked using the supervisory control 
and data acquisition (SCADA) control system. Table 6 summarizes the flows and run 
times of the system for 2019. The plant operated for the entire year. Water was 
consistently extracted from well TW-01 throughout the year. A transducer failure on 
August 27, 2019 caused TW-02 to stop pumping. The well remains down while a 
replacement is being procured and installed. Well TW-03 functioned properly throughout 
the year but operated infrequently due to lower recharge at this location.  

2.2.2 Performance Sampling 
The O&M plan requires sampling of the extracted VB leachate and groundwater to 
monitor and track any changes in the leachate characteristics. Semiannual sampling 
was required for the first year of operation (2015) followed by annual sampling 
thereafter. The sampling includes extracted leachate from each of the VBs (VB 9, VB 10, 
and VB 11), the three VB Sumps (VB 9-Sump, VB 10-Sump, and VB 11-Sump), the four 
OU-10 LSs (LS 1, LS 2, LS 3, and LS 4), and groundwater samples from the three 
extraction wells (TW-01, TW-02, and TW-03). Sampling of the VBs and VB Sumps has 
been sporadic over the last few years as these units can only be sampled if water is 
being extracted or is present in the sumps. An attempt is made to get at least one 
sample from either the VBs or the VB Sumps during the year, if possible.  
The 2019 sampling was conducted in July. For the first time since sampling of the sumps 
began, water was present in VB 9-Sump and a sample was collected at this location. 
Therefore, sampling was conducted at all 13 locations in 2019.  

2.2.2.1 Sampling Procedures and Analysis 
Samples from each of the three VBs (VB 9, VB 10, and VB 11) were collected from 
dedicated sample taps located on the south side of the GLTP tank structure. In addition 
to these sample taps, there is a single sample tap for the combined flow from the three 
extraction wells (TW-01, TW-02, and TW-03). In order to collect samples from each well 
independently, operations were modified during the sampling time, so that only one 
extraction well was running at a time. Operation of the single extraction well was 
maintained for at least 40 minutes prior to collecting the sample in order to completely 
purge the header and ensure that only water from the pumping well was collected. After 
collecting the sample, the procedure was repeated for the second and third extraction 
wells. The O&M plan calls for using a similar method to collect samples from the four 
LSs. However, they are controlled by local float switches and water is only pumped 
when present. Since it is impossible to predict when enough water will be present for 
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pumping, these samples were collected directly from the LS sumps using a peristaltic 
pump, which was the same method used for previous sampling events.  
Two quality assurance/quality control (QA/QC) samples were also collected, a duplicate 
sample and a trip blank. All samples were packed on ice and shipped via laboratory 
courier to TestAmerica Laboratories in North Canton, Ohio, for analysis of the following 
constituents:  

 Total dissolved solids (TDS). 
 Total chemical oxygen demand (COD). 
 Soluble COD (field filtered). 
 Total biological oxygen demand (BOD). 
 Soluble BOD. 
 Alkalinity. 
 Arsenic. 
 Antimony. 
 Iron. 
 Carbon disulfide. 
 Hydrogen sulfide. 
 Total nitrogen. 
 Total phosphorus. 
 Density. 
 pH (measured on-site using an electronic pH meter). 

Test America performed the analyses using USEPA-approved analytical methods as 
described in the site-wide Quality Assurance Project Plan (QAPP). The laboratory 
reports are provided in Appendix D. GHD Services, Inc., performed data review, 
verification and validation to Level 2 criteria as defined in Section 5.1 and Table 7 of the 
QAPP. The Level 2 verification includes a review/evaluation of blanks, retention times, 
mass spectra, chromatograms, raw instrument outputs, and other information, including 
laboratory reporting forms, run logs, and all supporting data provided by the laboratory. 
Data validation reports are provided as Appendix E. All data were determined to be 
usable.  

2.2.2.2 Results 
The results of the 2019 sampling are summarized along with the historical results in 
Table 7. Trend plots have also been generated for the following constituents: carbon 
disulfide, arsenic, COD, dissolved sulfide, and BOD. The plots can be found in Appendix 
F. The results are summarized below.  

 TW Wells 

• Carbon disulfide (Figure F-1 in Appendix F): Concentrations have 
decreased or remained stable at all three TW well locations. Although 
carbon disulfide concentrations appeared to rebound somewhat in the 
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most recent sampling results, concentrations remained well below values 
measured before groundwater extraction began.  

• Arsenic (Figure F-2 in Appendix F): Concentrations at well TW-01 have 
decreased by an order of magnitude and have remained relatively stable 
at TW-02 and TW-03.  

• COD, dissolved sulfide, and BOD (Figures F-3, F-4, and F-5 in Appendix 
F): An initial decrease of each of these constituents was observed at 
wells TW-01 and TW-02 after groundwater extraction began. The 
concentrations have since remained relatively stable or decreased 
slightly. The concentrations at TW-03, which were already much lower 
than those measured at the other two wells, have remained stable or 
decreased slightly. 

• Antimony: Although not plotted, antimony concentrations have remained 
relatively stable or decreased (Table 7). 

• Iron: Although not plotted, iron concentrations had been increasing 
slightly through 2018. Iron was not detected at any of the TW wells in 
2019 (Table 7). 

• Alkalinity: The alkalinity has decreased or remained stable at all three TW 
wells. Analysis indicates that the alkalinity continues to be predominately 
carbonate or bicarbonate depending on the location (Table 7). 

• Nitrogen and phosphorous: Although not plotted, these concentrations 
have remained relatively stable (Table 7). 

 Lift Stations: 

• Carbon disulfide (Figure F-6 in Appendix F): Concentration decreases 
have been observed at LS 02 and LS 04, while concentrations at LS 01 
and LS 03 have remained stable.  

• Arsenic (Figure F-7 in Appendix F): Concentrations at LS 01 and LS 02 
have fluctuated over time. Concentrations at LS 03 and LS 04 are much 
lower and have remained stable.  

• COD (Figure F-8 in Appendix F): With the exception of LS 03, 
concentrations have fluctuated over time with no discernable pattern. 
LS 03 has remained relatively stable.  

• Dissolved sulfide and BOD (Figures F-9 and F-10 in Appendix F): 
Concentrations at LS 01, LS 02, and LS 03 have remained relatively 
stable over time. Concentrations at LS 04 have fluctuated over time with 
no discernable pattern. 

• Iron and antimony: Although not plotted, concentrations have remained 
relatively stable at all four locations except LS 04. Iron concentrations 
have increased slightly at location LS 04 (Table 7).  

• Alkalinity: Although not plotted, the alkalinity at the lift stations has 
remained stable or decreased over time with the exception of LS 02, 
which has seen an increase in alkalinity (Table 7). 
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• Nitrogen and phosphorous: Although not plotted, these concentrations 
have remained relatively stable (Table 7). 

 Viscos Basins: 

• Carbon disulfide (Figure F-11 in Appendix F): Although a slight rebound in 
concentrations at all three basins was observed in the most recent event, 
concentrations have decreased significantly since extraction began. 

•  Arsenic (Figure F-12 in Appendix F): Concentrations have remained 
relatively stable at VB 9 and VB 11. Concentrations have fluctuated at 
VB 10.  

• COD, dissolved sulfide, and BOD (Figures F-13, F-14, and F-15 in 
Appendix F): concentrations of these three constituents have decreased 
or remained stable at all three locations.  

• Antimony and iron: Although not plotted, concentrations have decreased 
at VB 09 and VB 10. Iron concentrations have increased at VB 10-sump 
and VB 11-sump (Table 7).  

• Alkalinity: Although not plotted, alkalinity has increased somewhat at VB 
09 and remained relatively stable at VB 10 and VB 11 (Table 7).  

• Nitrogen and phosphorous: Although not plotted, these concentrations 
have remained relatively stable (Table 7). 

2.3 Catastrophic Events 
Catastrophic events include any natural or man-made event that may potentially result in 
severe damage to the remedial systems. Examples of potentially catastrophic events 
include: 

 Severe storm events that exceed design basis events. 
 Severe weather such as tornadoes and hurricane events. 
 Brush fires. 
 Any event that may result in slope instability (e.g., earthquake). 
 Any other event that may result in widespread waste exposure. 

No catastrophic events occurred during the reporting period. 

2.4 Documentation and Reporting 
Parsons maintains a site activities log to document all activities performed on-site during 
the OMM period. A record of persons entering the Site to observe, inspect, maintain, 
repair, or otherwise conduct site activities is also be kept in the site activities log. 
As described in the O&M plan, daily, quarterly, and annual reporting is required at the 
Site. The daily and quarterly reporting is described below. This report satisfies the 
annual reporting requirements.  
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2.4.1 Daily Operating Records 
An equipment maintenance program is used to record the routine maintenance activities 
performed and non-routine repairs and updates. Records are kept on the maintenance 
program, the SCADA system, daily operating sheets, and in a log book. The records 
include the following items: 

 Leachate/groundwater flow totals. 
 System and pump inspections. 
 Record of power/pump failures including the time out of service. 
 Equipment calibrations. 
 Equipment maintenance. 
 Daily plant activities. 
 Air monitoring. 
 Inspections. 

These records are maintained on-site as required by the O&M plan. 

2.4.2 Quarterly Reports 
Parsons prepares and submits to FMC, USEPA, and the Virginia Department of 
Environmental Quality (VADEQ) quarterly reports, in January, March, July, October, 
summarizing operations of the groundwater and leachate extraction system as required 
by the O&M plan. The quarterly report includes: 

 Operational problems. 
 Unusual/emergency operations or events. 
 Inquiries/complaints. 

No major issues or exceedances were reported in any of the quarterly reports. The 
quarterly reports have been submitted to USEPA and VADEQ under separate cover and 
are not included in this report.  

2.4.3 Spills, Leaks, or Emergency Response Actions 
According to the O&M plan, in the event of an environmental release, spill, or leak, 
personnel will: 

 Locate the source of the spillage and stop flow if it can be done safely, or if not, 
identify the material and estimate quantity. 

 Inform the Site Manager immediately and initiate agency notifications as 
appropriate. 

 Begin containment and recovery of the spilled materials in accordance with the 
spill response standard operating procedure. 

In addition and as necessary, FMC will notify USEPA, VADEQ, and emergency 
response companies. 
No spills or leaks occurred at the Site during the reporting period. 
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PART 3 GROUNDWATER AND LEACHATE 
TREATMENT PLANT (GLTP) 

3.1 Introduction 
Part 3 of the site-wide O&M report has been prepared in accordance with Part 3 of the 
site-wide O&M plan, the Operations & Maintenance (O&M) Manual: Groundwater and 
Leachate Treatment Plant (Parsons 2015). It summarizes the O&M and post-closure 
care activities conducted on the GLTP during the 2019 calendar year. 

3.1.1 System Overview 
The GLTP is designed to treat the influent process streams underlying the former Avtex 
Fibers Site. These streams are described in Part 2 of this report. The GLTP has been 
designed to treat a range of constituents of primary concern (COPCs) including, but not 
limited to, organic content, metals, chlorobenzene, chloroform, 2,4-dimethylphenol, 
carbon disulfide, ethylbenzene, methylene chloride, phenol, toluene, and trichloroethene 
(TCE). The design flow rate for the plant is 125 gallons per minute. 
The treated water effluent is discharged directly to the South Fork Shenandoah River. 
The discharge is regulated under the Applicable or Relevant and Appropriate 
Requirements (ARARs) issued by VADEQ.  
The GLTP treatment system employs the following unit processes to address the 
COPCs present in the influent wastewater: 

 Metals and solids precipitation system. 
 Moving bed biofilm reactor biological treatment. 
 Sequencing batch reactor biological treatment. 
 Multimedia filtration. 
 Granular activated carbon (GAC) adsorption. 
 Post-GAC bag filtration. 
 Solids thickening and dewatering. 

Ancillary systems include: 
 Chemical storage and metering systems. 
 Compressed air. 
 Odor control system. 
 Plant and trucked water systems. 

A detailed description of the process can be found in the O&M Manual (Parsons 2015). 

3.1.2 Regulatory Requirements 
Treated effluent from the GLTP is discharged through Outfall 004 to the South Fork 
Shenandoah River. ARARs governing discharge criteria, monitoring and reporting 
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requirements, and other requirements were issued in July 2014. The ARARs prescribe 
the: 

 Discharge limits. 
 Water quality criteria monitoring including quantitation levels and required 

analytical methods. 
 Polychlorinated biphenyl (PCB) monitoring and reporting requirements. 
 Notification levels for specified and unspecified pollutants. 
 Sampling, analytical, and reporting requirements. 
 General requirements for permit holders. 

The specific requirements for each of these can be found in Appendix A of the O&M 
manual.  

3.2 Compliance and Performance Monitoring 
Sampling is required to monitor the performance of the GLTP and to ensure compliance 
with discharge limitations. Sampling performed to monitor specific unit processes and 
tweak operating parameters is conducted as needed and at various locations within the 
process stream, other than effluent compliance sampling locations. Performance 
monitoring results are recorded in on-site log books. Compliance monitoring is 
conducted at prescribed locations and intervals for specific parameters as described in 
the sections below.  

3.2.1 Compliance Monitoring Objectives and Requirements 
The objectives of GLTP regulatory compliance sampling include: 

 Characterization of clear well effluent for meeting discharge limits prescribed in 
Part I, Section A of the ARARs. 

 Characterization of clear well effluent for whole effluent toxicity (WET) monitoring 
as prescribed in Part I, Section C of the ARARs, which is to be initiated within six 
months of commencement of GLTP operation. 

 Characterization of clear well effluent for water quality criteria monitoring as listed 
in Attachment A of the ARARs, which is to be initiated within one year of 
commencement of GLTP operation. 

 Characterization of clear well effluent for PCB monitoring in accordance with 
TMDL2 Guidance Document 09-2001, as described in the ARARs. 

 Characterization of clear well effluent for carbon disulfide monitoring in 
accordance with Part I, Section D.9 of the ARARs. 

In order to meet the monitoring requirements of the ARARs, several monitoring 
programs have been initiated as summarized below and described in detail in the O&M 
plan. 

 
2 Total Maximum Daily Load 
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3.2.1.1 Discharge Limitation Monitoring 
The following analyses are required to ensure permit compliance: 

 pH (continuous monitoring; averaged daily for reporting). 
 Weekly: 

• 5-day BOD. 

• TSS. 
 Monthly: carbon disulfide. 
 Annually: 

• Metals (chromium, copper, lead, nickel, zinc). 

• Cyanide. 

• VOCs. 

• Semi-volatile organic compounds (SVOCs). 

• WET –monitored quarterly for the first year (2016 – 2017) and annually 
thereafter. 

With the exception of pH, the other discharge limitation samples are obtained by an 8-
hour composite sampler located at the discharge of the clear well and analyzed offsite 
by USEPA-approved laboratories. BOD and TSS analyses are completed by 
Environmental Systems Services, Ltd. (ESS) in Culpepper, Virginia. Carbon disulfide 
analysis were completed by TestAmerica Laboratories in Nashville, Tennessee until 
April 2019, when Eurofins acquired TestAmerica. Due to the acquisition, carbon disulfide 
analysis was moved to Eurofins North Canton, Ohio, laboratory with USEPA 
concurrence. Continuous pH monitoring is obtained by online monitors; discrete analog 
pH output is queried from the online monitoring system, tabulated, and averaged daily 
for reporting purposes. 

In accordance with the ARARs and Fact Sheet provided July 22, 2014, FMC completed 
WET testing at the GLTP discharge on a quarterly basis; grab samples were collected 
from Outfall 004 August 3, 2016, November 16, 2016, February 9, 2017, May 15, 2017, 
and August 17, 2017. Per the ARARs, monitoring was completed during the first quarter, 
within six months of commencement of operation of the 0.396-million-gallon-per-day 
treatment facility. After the initial quarterly WET event (August 3, 2016), monitoring was 
completed every three months thereafter, until a minimum of four quarters were 
completed. After the completion of the quarterly monitoring periods, the ARARs specify 
that annual monitoring shall begin “in the month designated by VADEQ staff.”  Quarterly 
monitoring is now complete; annual sampling began in 2018 and will be conducted 
annually going forward.  

3.2.1.2 Water Quality Criteria Monitoring 
The following analyses are required once every five years to monitor the water quality of 
the effluent discharged to the river and comply with the ARARs: 

 Dissolved metals (antimony, arsenic, cadmium, chromium III, chromium VI, 
mercury, silver, and thallium). 
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 Total recoverable selenium. 
 Organochloride and organophosphate pesticides. 
 Acid extractables. 
 Base/neutral extractables. 
 Nonylphenol. 
 Tributyltin. 
 Hydrogen sulfide. 
 Volatile organic compounds. 
 Free cyanide. 
 Hardness. 
 Ammonia. 
 Chloride. 

Samples collected for VOCs, free cyanide, and hardness must be collected as grab 
samples. Samples analyzed for ammonia and chloride must be collected as an 8-hour 
composite sample. The remaining analysis may be collected as grab samples or an 8-
hour composite.  

This sampling was conducted in 2017. The next five-year sampling will occur in 2022.  

3.2.1.3 Polychlorinated Biphenyls 
PCB analysis is required once every five years to monitor the water quality of the effluent 
discharged to the river and comply with the ARARs. The sampling is to be conducted in 
accordance with VADEQ Guidance for monitoring of point sources for TMDL 
development using low-level PCB method 1668 (TMDL Guidance Memo No. 09-2001). 
The method requires collection of dry and wet weather 24-hour composite samples. Dry 
weather is defined as no measurable (less than 0.1 inches) rain event within the past 72 
hours. Wet weather condition is defined as a wet event that exceeds 0.1 inches, occurs 
at least 72 hours from the previously measurable storm event, and results in an increase 
in wastewater flow. However, after reviewing historical flow and weather data, FMC was 
unable to discern a pattern of increased flow following rain events.  
A dry weather sample was collected in 2017 and the result were reported in the 2017 
O&M report. The wet weather sample was collected in 2018. The next PCB sampling 
event will occur in 2022. 

3.2.2 Results and Reporting 
Discharge monitoring results for parameters with discharge limitation are reported to 
VADEQ each month on a Discharge Monitoring Report (DMR) form. If an exceedance of 
a discharge limitation for any parameter is noted, the exceedance is immediately 
reported to FMC who, in turn, informs the necessary regulatory agency(ies). No 
exceedances were reported in 2019. The completed DMRs  were submitted to VADEQ 
and USEPA by the 10th of each month as required.  
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The 2019 WET samples were collected in May 2019, and the results were included in 
the June 2019 DMR. Analysis of effluent concentrations yielded consistent results of less 
than 1 acute toxic unit. 
The GLTP operated and discharged to the South Fork Shenandoah River for 365 days 
from January 1 to December 31, 2019. As shown on Table 6, the GLTP discharged a 
total of 27.34 million gallons of treated water to the river in 2019.  

3.2.3 Notifications 
In accordance with the “Notification Levels” requirement of the ARARs for the GLTP 
discharge, any toxic pollutant not limited in the ARARs should also be reported if its 
concentration exceeds the notification level on a routine/frequent basis or, for certain 
pollutants, also on an infrequent basis. These notification levels are provided in the O&M 
plan and are summarized below. 

 Routine / Frequent Basis 

• 100 micrograms per liter (μg/L). 

• 200 μg/L for acrolein and acrylonitrile. 

• 500 μg/L for 2,4-dinitrophenol and 2-methyl-4,6-dinitrophenol. 

• 1 milligrams per liter for antimony. 

• Five times the maximum concentration value reported for the pollutant in 
the application. 

• The level established by VADEQ.  
 Infrequent Basis 

• 500 μg/L for any toxic pollutant, as defined by the USEPA Priority 
Pollutant List (40 CFR part 423, Appendix A). 

• 1 μg/L for antimony. 

• Ten times the maximum concentration value reported for the pollutant in 
the application. 

• The level established by VADEQ. 

None of these levels were exceeded and no notifications were required during the 
reporting period. 

3.3 References 
Parsons 2015. Operations & Maintenance (O&M) Manual: Groundwater and Leachate 

Treatment Plant, Avtex Site, Front Royal, VA. May. 
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NOTES:
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2. CUT / FILL DATA IS CALCULATED BY COMPARING THE CURRENT SURVEY TO
THE MOST RECENT PREVIOUS SURVEY (2018).
3. POSITIVE VALUES INDICATE AN INCREASE IN ELEVATION (2019 GREATER
THAN 2018).
4. NEGATIVE VALUES INDICATE A DECREASE IN ELEVATION (2019 LESS THAN
2018).

STABLE OR INCREASE IN ELEVATION EQUAL TO VALUE SHOWN (INCREASE BETWEEN 0.0 AND 0.5 FEET)
INCREASE IN ELEVATION EQUAL TO VALUE SHOWN (INCREASE > 0.5 FEET)
DECREASE IN ELEVATION EQUAL TO VALUE SHOWN (DECREASE IS BETWEEN -0.0 AND -0.5 FEET)
DECREASE IN ELEVATION EQUAL TO VALUE SHOWN (DECREASE > -0.5 FEET)

LEGEND FIGURE 7
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AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2016 TO 2017)
AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2017 TO 2018)
AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2018 TO 2019)
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STABLE OR INCREASE IN ELEVATION EQUAL TO VALUE SHOWN (INCREASE BETWEEN 0.0
AND 0.5 FEET)
INCREASE IN ELEVATION EQUAL TO VALUE SHOWN (INCREASE > 0.5 FEET)
DECREASE IN ELEVATION EQUAL TO VALUE SHOWN (DECREASE IS BETWEEN -0.0 AND
-0.5 FEET)
DECREASE IN ELEVATION EQUAL TO VALUE SHOWN (DECREASE > -0.5 FEET)

LEGENDNOTES:

1. THE TOPOGRAPHIC INFORMATION SHOWN HEREON IS BASED ON AN ACTUAL FIELD
SURVEY COMPLETED BY MARSH & LEGGE SURVEYORS, WINCHESTER, VA AND COMPLETED
ON APRIL 18, 2019
2. CUT / FILL DATA IS CALCULATED BY COMPARING THE CURRENT SURVEY TO THE MOST
RECENT PREVIOUS SURVEY (2018).
3. POSITIVE VALUES INDICATE AN INCREASE IN ELEVATION (2019 GREATER THAN 2018).
4. NEGATIVE VALUES INDICATE A DECREASE IN ELEVATION (2019 LESS THAN 2018).

AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2016 TO 2017)
AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2017 TO 2018)
AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2018 TO 2019)
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STABLE OR INCREASE IN ELEVATION EQUAL TO VALUE SHOWN (INCREASE BETWEEN 0.0 AND 0.5 FEET)
INCREASE IN ELEVATION EQUAL TO VALUE SHOWN (INCREASE > 0.5 FEET)
DECREASE IN ELEVATION EQUAL TO VALUE SHOWN (DECREASE IS BETWEEN -0.0 AND -0.5 FEET)
DECREASE IN ELEVATION EQUAL TO VALUE SHOWN (DECREASE > -0.5 FEET)

LEGEND

FIGURE 8

NOTES:
1. THE TOPOGRAPHIC INFORMATION SHOWN HEREON IS BASED ON AN ACTUAL FIELD SURVEY COMPLETED BY
MARSH & LEGGE SURVEYORS, WINCHESTER, VA AND COMPLETED ON APRIL 18,  2019.
2. CUT / FILL DATA IS CALCULATED BY COMPARING THE CURRENT SURVEY TO THE MOST RECENT PREVIOUS
SURVEY (2018).
3. POSITIVE VALUES INDICATE AN INCREASE IN ELEVATION (2019 GREATER THAN 2018).
4. NEGATIVE VALUES INDICATE A DECREASE IN ELEVATION (2019 LESS THAN 2018).

AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2016 TO 2017)
AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2017 TO 2018)
AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2018 TO 2019)
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FIGURE 5

STABLE OR INCREASE IN ELEVATION EQUAL TO VALUE SHOWN (INCREASE BETWEEN 0.0 AND 0.5 FEET)
INCREASE IN ELEVATION EQUAL TO VALUE SHOWN (INCREASE > 0.5 FEET)
DECREASE IN ELEVATION EQUAL TO VALUE SHOWN (DECREASE IS BETWEEN -0.0 AND -0.5 FEET)
DECREASE IN ELEVATION EQUAL TO VALUE SHOWN (DECREASE > -0.5 FEET)

LEGEND

NOTES:
1. THE TOPOGRAPHIC INFORMATION SHOWN HEREON IS BASED ON AN ACTUAL FIELD SURVEY COMPLETED BY
MARSH & LEGGE SURVEYORS, WINCHESTER, VA AND COMPLETED ON APRIL 18,  2019.
2. CUT / FILL DATA IS CALCULATED BY COMPARING THE CURRENT SURVEY TO THE MOST RECENT PREVIOUS
SURVEY (2018).
3. POSITIVE VALUES INDICATE AN INCREASE IN ELEVATION (2019 GREATER THAN 2018).
4. NEGATIVE VALUES INDICATE A DECREASE IN ELEVATION (2019 LESS THAN 2018).

AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2016 TO 2017)
AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2017 TO 2018)
AREAS WITH DECREASE IN ELEVATION GREATER THAN 0.5 FEET (2018 TO 2019)
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NOTES:
1. THE TOPOGRAPHIC INFORMATION SHOWN HEREON IS BASED ON AN ACTUAL FIELD SURVEY COMPLETED BY
MARSH & LEGGE SURVEYORS, WINCHESTER, VA AND COMPLETED ON APRIL 18,  2019.
2. CUT / FILL DATA IS CALCULATED BY COMPARING THE CURRENT SURVEY TO THE MOST RECENT PREVIOUS
SURVEY (2018).
3. POSITIVE VALUES INDICATE AN INCREASE IN ELEVATION (2019 GREATER THAN 2018).
4. NEGATIVE VALUES INDICATE A DECREASE IN ELEVATION (2019 LESS THAN 2018).
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TABLE 1

Summary of 2019 Gas Vent Readings – Hydrogen Sulfide

Avtex Fibers Superfund Site

Front Royal, Virginia

12‐Mar‐19 11‐Jun‐19 4‐Sep‐19 11‐Dec‐19

Qtr 1 Qtr 2 Qtr 3 Qtr 4

OU10GV01 YES 0 Max 0 0 1 0

OU10GV02 YES 0 Max 0 0 1 0

OU10GV03 YES 1.7 95% UCL 0 0 14 0

OU10GV04 ‐ After Filter NA 0 Max 0 0 0 0

OU10GV04 ‐ Before Filter NA 624.5 95% UCL 0 1 970 0

OU10GV05 ‐ After Filter NA 1 Max 0 0 0 0

OU10GV05‐ Before Filter NA NA 16 766 1000 0

OU10GV06 YES 1.5 95% UCL 0 0 3 0

OU10GV07 YES 0 Max 0 0 0 0

OU10GV08 YES 1 Max 0 0 1 0

OU10GV09 YES 1 Max 0 0 1 0

OU10GV10 YES 1 Max 0 0 0 0

OU10GV11 YES 0 Max 0 0 0 0

OU10GV12 YES 0 Max 0 0 0 0

OU10GV13 YES 0 Max 0 0 0 0

OU10GV14 YES 0 Max 0 0 0 0

OU10GV15 YES 0 Max 0 0 0 0

OU10GV16 YES 0 Max 0 0 0 0

OU10GV17 YES 0 Max 0 0 0 0

OU10GV18 YES 0 Max 0 0 0 0

OU10GV19 YES 0 Max 0 3 0 0

OU10GV20 YES 0 Max 0 0 0 0

OU10GV21 YES 0 Max 0 0 0 0

OU10GV22 YES 0 Max 0 0 0 0

OU10GV23 YES 0 Max 0 0 0 0

OU10GV24 YES 0 Max 0 0 0 0

OU10GV25 YES 0 Max 0 0 0 0

OU7‐GV01 NA 1 Max 0 0 4 0

OU7‐GV02 NA 0 Max 0 0 0 0

OU7‐GV03 NA 1 Max 3 3 0 0

OU7‐GV04 NA 1 Max 0 1 0 0

OU7‐GV05 NA 1 Max 0 13 0 0

OU7‐GV06 NA 0 Max 0 1 0 0

OU7‐GV07 NA 0 Max 0 3 0 0

OU7‐GV08 NA 0 Max 0 0 0 0

OU7‐GV09 NA 0 Max 0 1 0 0

OU7‐GV10 NA 0 Max 0 13 0 0

OU7‐GV11 NA 4.1 95% UCL 0 0 1 0

SB1‐GV01 YES 0 Max 0 0 0 0

SB1‐GV02 NO 0 Max 0

SB1‐GV03 NO 0 Max 0 1 0 0

SB1‐GV04 NO 0 Max 0 0 0 0

SB1‐GV05 NO 0 Max 0 0 0 0

SB1‐GV06 YES 0 Max 0 0 0 0

SB1‐GV07 NO 0 Max 0

SB1‐GV08 YES 0 Max 0

SB1‐GV09 NO 0 Max 0 0 0 0

SB1‐GV10 NO 0 Max 0

2019

Hydrogen Sulfide Results (ppm)

DATE

Vent ID Baseline Source

Vent Height 

Extended

Baselines were calculated values using 2014 and 2015 data.

Results in red font exceed the upper limit of the instrument and are reported at the upper limit.

Shaded values exceed screening criteria.
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TABLE 1

Summary of 2019 Gas Vent Readings – Hydrogen Sulfide

Avtex Fibers Superfund Site

Front Royal, Virginia

Qtr 1 Qtr 2 Qtr 3 Qtr 4

2019

Hydrogen Sulfide Results (ppm)

Vent ID Baseline Source

Vent Height 

Extended

SB1‐GV11 NO 0 Max 0

SB1‐GV12 YES 0 Max 0 0 0 0

SB1‐GV13 NO 0 Max 0 0 0 0

SB1‐GV14 NO 0 Max 0

SB1‐GV15 NO 0 Max 0 0 0 0

SB1‐GV16 NO 0 Max 0

SB1‐GV17 NO 0 Max 0

SB1‐GV18 YES 0 Max 0 0 0 0

SB1‐GV19 NO 0 Max 0

SB1‐GV20 YES 0 Max 0 0 0 0

SB1‐GV21 NO 0 Max 0 0 0 0

SB1‐GV22 NO 0 Max 0

SB1‐GV23 NO 0 Max 0 0 0 0

SB1‐GV24 NO 0 Max 0

SB1‐GV25 NO 0 Max 0

SB1‐GV26 NO 0 Max 0

SB1‐GV27 NO 0 Max 0

SB1‐GV28 NO 0 Max 0

SB1‐GV29 NO 0 Max 0 0 0 0

SB1‐GV30 NO 0 Max 0

SB1‐GV31 NO 0 Max 0

SB1‐GV32 NO 0 Max 0

SB1‐GV33 NO 0 Max 0

SB1‐GV34 NO 0 Max 0

SB3‐GV01 YES 1 Max 0 1 0 0

SB3‐GV02 YES 0 Max 0 1 0 0

SB3‐GV03 YES 1 Max 0 1 0 0

SB3‐GV04 YES 0 Max 0 1 0 0

SB3‐GV05 NO 0 Max 0 2 0 0

SB3‐GV06 YES 1 Max 0 1 0 0

SB3‐GV07 NO 1 Max 0 1 0 0

SB3‐GV08 NO 1 Max 0

SB3‐GV09 YES 0 Max 0

SB3‐GV10 YES 0 Max 0 1 0 0

SB3‐GV11 YES 0 Max 0 2 0 0

SB3‐GV12 NO 0 Max 0

SB4‐GV01 NO 0 Max 0 1 0 0

SB4‐GV02 YES 0 Max 0 1 0 0

SB4‐GV03 YES 1 Max 0 1 0 0

SB4‐GV04 YES 1 Max 0 8 0 0

SB4‐GV05 YES 1 Max 0

SB4‐GV06 YES 1 Max 0

SB4‐GV07 NO 1 Max 0 1 0 0

SB4‐GV08 YES 1 Max 0

SB4‐GV09 NO 0 Max 0 0 0 0

SB4‐GV10 YES 0 Max 0 0 0 0

SB4‐GV11 NO 0 Max 0 0 0 0

SB4‐GV12 NO 0 Max 0 0 0 0

SB4‐GV13 YES 1 Max 0 1 0 0

Baselines were calculated values using 2014 and 2015 data.

Results in red font exceed the upper limit of the instrument and are reported at the upper limit.

Shaded values exceed screening criteria.
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TABLE 1

Summary of 2019 Gas Vent Readings – Hydrogen Sulfide

Avtex Fibers Superfund Site

Front Royal, Virginia

Qtr 1 Qtr 2 Qtr 3 Qtr 4

2019

Hydrogen Sulfide Results (ppm)

Vent ID Baseline Source

Vent Height 

Extended

SB4‐GV14 NO 1 Max 0

SB4‐GV15 NO 0 Max 0 1 0 0

SB4‐GV16 YES 1 Max 0

SB4‐GV17 YES 1 Max 0

SB4‐GV18 NO 0 Max 0 1 0 0

SB4‐GV19 YES 1 Max 0

SB4‐GV20 NO 0 Max 0

SB4‐GV21 YES 0 Max 0 1 0 0

SB4‐GV22 NO 0 Max 0 1 0 0

Baselines were calculated values using 2014 and 2015 data.

Results in red font exceed the upper limit of the instrument and are reported at the upper limit.

Shaded values exceed screening criteria.

Page 3 of 3



  

This page intentionally left blank 



TABLE 2

Summary of 2019 Gas Vent Readings – Methane

Avtex Fibers Superfund Site

Front Royal, Virginia

12‐Mar‐19 11‐Jun‐19 4‐Sep‐19 11‐Dec‐19

Qtr 1 Qtr 2 Qtr 3 Qtr 4

OU10GV01 YES 33.5 95% UCL 45.6 42.9 46 2.2

OU10GV02 YES 26.4 95% UCL 11.5 18.8 25.9 1.3

OU10GV03 YES 40.1 95% UCL 43.5 43 46.4 7.8

OU10GV04 ‐ After Filter NA 33.4 95% UCL 35.9 34.5 33 5.8

OU10GV04 ‐ Before Filter NA 44.0 95% UCL 52.3 48 48.2 20.1

OU10GV05 ‐ After Filter NA 2.4 95% UCL 5.5 4 7.9 1.6

OU10GV05‐ Before Filter NA 37.5 95% UCL 48.8 45.7 45.8 39.7

OU10GV06 YES 41.7 95% UCL 44.9 47 49.3 1

OU10GV07 YES 56.9 95% UCL 37.9 40.7 47.1 2.3

OU10GV08 YES 34.6 95% UCL 32.9 37.1 46.9 5.9

OU10GV09 YES 33.3 95% UCL 43.8 41.1 42.8 4.7

OU10GV10 YES 27.0 95% UCL 28.2 23.9 29.8 0.5

OU10GV11 YES 3.6 95% UCL 1.7 6.5 6.6 0.2

OU10GV12 YES 3.9 95% UCL 0.7 5.9 6.5 0.8

OU10GV13 YES 16.5 95% UCL 9.8 16.4 15.2 0.4

OU10GV14 YES 15.2 95% UCL 2.8 2.5 3.6 0.2

OU10GV15 YES 7.7 95% UCL 3.7 9.5 27.3 0.1

OU10GV16 YES 5.9 95% UCL 4.1 4.3 2.8 0.1

OU10GV17 YES 12.2 95% UCL 2.6 2.5 2 0.1

OU10GV18 YES 2.2 95% UCL 2 5.2 0.6 0.1

OU10GV19 YES 6.9 95% UCL 0.3 22.7 2.1 0.1

OU10GV20 YES 10.9 95% UCL 4.9 42.1 13.2 0.1

OU10GV21 YES 10.5 95% UCL 14.9 29.5 7.1 0.2

OU10GV22 YES 5.4 95% UCL 6.1 1.6 3.7 0.2

OU10GV23 YES 2.9 95% UCL 17.1 4.1 16.3 0.2

OU10GV24 YES 8.9 95% UCL 22.6 8.8 13.7 0.2

OU10GV25 YES 22.1 95% UCL 23.9 10.4 17.1 6.1

OU7‐GV01 NA 13.8 95% UCL 0.9 5.6 41.5 0.2

OU7‐GV02 NA 20.6 95% UCL 0 13.2 0.3 0.5

OU7‐GV03 NA 37.3 95% UCL 51.9 50 0 44.5

OU7‐GV04 NA 25.0 95% UCL 27.1 48.4 28.4 26.5

OU7‐GV05 NA 39.6 95% UCL 18.5 39.4 7.2 0.2

OU7‐GV06 NA 21.3 95% UCL 21.3 46.6 20.4 16.6

OU7‐GV07 NA 29.2 95% UCL 31 48.9 21.1 5

OU7‐GV08 NA 11.7 95% UCL 0 8.1 0 0.2

OU7‐GV09 NA 6.0 95% UCL 0.6 31.4 0 0.2

OU7‐GV10 NA 21.0 Max 0 43.4 5.7 0.1

OU7‐GV11 NA 28.5 95% UCL 34.7 53.5 45.8 33.3

SB1‐GV01 YES 0.4 95% UCL 0 0.2 0 0.1

SB1‐GV02 NO 0.1 Max 0

SB1‐GV03 NO 0.1 Max 0 1.9 0.2 0.2

SB1‐GV04 NO 0.2 95% UCL 0 2.4 0 0.1

SB1‐GV05 NO 0.1 Max 0 2.1 0.3 0.1

SB1‐GV06 YES 9.1 95% UCL 0 11.1 6.9 0.1

SB1‐GV07 NO 0.5 95% UCL 0

SB1‐GV08 YES 0.8 95% UCL 0

SB1‐GV09 NO 0.1 95% UCL 0 0.4 0 0.1

2019

Methane Results (%)

DATE

Vent ID Baseline Source

Vent Height 

Extended

Baselines were calculated values using 2014 and 2015 data.

Shaded values exceed screening criteria.
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TABLE 2

Summary of 2019 Gas Vent Readings – Methane

Avtex Fibers Superfund Site

Front Royal, Virginia

Qtr 1 Qtr 2 Qtr 3 Qtr 4

2019

Methane Results (%)

Vent ID Baseline Source

Vent Height 

Extended

SB1‐GV10 NO 0.1 Max 0

SB1‐GV11 NO 0.1 Max 0

SB1‐GV12 YES 0.1 Max 0 3.6 5.3 0.1

SB1‐GV13 NO 0.1 Max 0 0.2 0 0.1

SB1‐GV14 NO 0.2 95% UCL 0

SB1‐GV15 NO 2.1 95% UCL 0 6.9 0 0.1

SB1‐GV16 NO 0.1 Max 0

SB1‐GV17 NO 0.1 Max 0

SB1‐GV18 YES 3.5 95% UCL 0 2.8 0.8 0.1

SB1‐GV19 NO 0.1 Max 0

SB1‐GV20 YES 2.6 95% UCL 0 1.5 0.1 0.1

SB1‐GV21 NO 0.1 Max 0.4 1.7 0.2 0.1

SB1‐GV22 NO 0.1 Max 0

SB1‐GV23 NO 0.1 Max 0 0 0 0.1

SB1‐GV24 NO 0.1 Max 0

SB1‐GV25 NO 0.1 Max 0

SB1‐GV26 NO 0.1 95% UCL 0

SB1‐GV27 NO 3.2 95% UCL 0

SB1‐GV28 NO 0.1 Max 0

SB1‐GV29 NO 0.1 Max 0.1 1.3 0 0.1

SB1‐GV30 NO 0.0 Max 0

SB1‐GV31 NO 0.1 Max 0

SB1‐GV32 NO 0.1 Max 0.2

SB1‐GV33 NO 0.1 Max 0

SB1‐GV34 NO 0.1 Max 0

SB3‐GV01 YES 2.5 95% UCL 0 0 0.6 0.1

SB3‐GV02 YES 10.7 95% UCL 1.9 6.5 2.3 0.2

SB3‐GV03 YES 13.3 95% UCL 0.1 8.9 1.3 0.1

SB3‐GV04 YES 14.2 95% UCL 1.9 23.8 6.4 0.2

SB3‐GV05 NO 0.5 95% UCL 0 7.2 0.1 0.2

SB3‐GV06 YES 8.3 95% UCL 0.2 4.3 1 0.2

SB3‐GV07 NO 4.6 95% UCL 0 0 5.1 1.8

SB3‐GV08 NO 0.2 95% UCL 0

SB3‐GV09 YES 0.5 95% UCL 0

SB3‐GV10 YES 3.5 95% UCL 3.9 0 2.9 0.2

SB3‐GV11 YES 12.8 95% UCL 7.5 17.8 6.2 0.2

SB3‐GV12 NO 1.1 95% UCL 0

SB4‐GV01 NO 4.7 95% UCL 0 2.9 0 0.2

SB4‐GV02 YES 0.2 95% UCL 0 2.9 0 0.2

SB4‐GV03 YES 0.5 95% UCL 0 2 0.1 0.2

SB4‐GV04 YES 12.2 95% UCL 14.4 37 21.1 0.2

SB4‐GV05 YES 0.1 Max 0

SB4‐GV06 YES 2.7 95% UCL 3

SB4‐GV07 NO 4.3 95% UCL 0 8.6 0.7 0.2

SB4‐GV08 YES 0.5 95% UCL 0

SB4‐GV09 NO 1.0 95% UCL 0.1 4.2 0 0.1

SB4‐GV10 YES 0.1 Max 0 0 0 0.1

SB4‐GV11 NO 0.1 Max 0 0.9 0 0.2

Baselines were calculated values using 2014 and 2015 data.

Shaded values exceed screening criteria.
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TABLE 2

Summary of 2019 Gas Vent Readings – Methane

Avtex Fibers Superfund Site

Front Royal, Virginia

Qtr 1 Qtr 2 Qtr 3 Qtr 4

2019

Methane Results (%)

Vent ID Baseline Source

Vent Height 

Extended

SB4‐GV12 NO 2.0 95% UCL 0 0 0 0.2

SB4‐GV13 YES 0.8 95% UCL 0 1.8 0 0.1

SB4‐GV14 NO 0.2 95% UCL 0

SB4‐GV15 NO 5.7 95% UCL 0 14 0.2 0.2

SB4‐GV16 YES 1.7 95% UCL 0

SB4‐GV17 YES 3.2 95% UCL 0

SB4‐GV18 NO 3.4 95% UCL 0 0 1.6 0.2

SB4‐GV19 YES 2.8 95% UCL 5.1

SB4‐GV20 NO 0.2 Max 0

SB4‐GV21 YES 0.1 Max 0 0 0 0.2

SB4‐GV22 NO 0.1 Max 0 0 0 0.1

Baselines were calculated values using 2014 and 2015 data.

Shaded values exceed screening criteria.
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TABLE 3

Summary of 2019 Gas Vent Readings – Lower Explosive Limit (LEL)

Avtex Fibers Superfund Site

Front Royal, Virginia

12‐Mar‐19 11‐Jun‐19 4‐Sep‐19 11‐Dec‐19

Qtr 1 Qtr 2 Qtr 3 Qtr 4

OU10GV01 YES 25% 100 100 100 44

OU10GV02 YES 25% 100 100 100 26

OU10GV03 YES 25% 100 100 100 100

OU10GV04 ‐ After Filter NA 25% 100 100 100 100

OU10GV04 ‐ Before Filter NA 25% 100 100 100 100

OU10GV05 ‐ After Filter NA 25% 100 80 100 32

OU10GV05‐ Before Filter NA 25% 100 100 100 100

OU10GV06 YES 25% 100 100 100 20

OU10GV07 YES 25% 100 100 100 46

OU10GV08 YES 25% 100 100 100 100

OU10GV09 YES 25% 100 100 100 94

OU10GV10 YES 25% 100 100 100 10

OU10GV11 YES 25% 34 100 100 4

OU10GV12 YES 25% 14 100 100 16

OU10GV13 YES 25% 100 100 100 8

OU10GV14 YES 25% 56 50 72 4

OU10GV15 YES 25% 74 100 100 2

OU10GV16 YES 25% 82 86 56 2

OU10GV17 YES 25% 52 50 40 2

OU10GV18 YES 25% 40 100 12 2

OU10GV19 YES 25% 6 100 42 2

OU10GV20 YES 25% 98 100 100 2

OU10GV21 YES 25% 100 100 100 4

OU10GV22 YES 25% 100 32 74 4

OU10GV23 YES 25% 100 82 100 4

OU10GV24 YES 25% 100 100 100 4

OU10GV25 YES 25% 100 100 100 100

OU7‐GV01 NA 25% 18 100 100 4

OU7‐GV02 NA 25% 0 100 6 10

OU7‐GV03 NA 25% 100 100 0 100

OU7‐GV04 NA 25% 100 100 100 100

OU7‐GV05 NA 25% 100 100 100 4

OU7‐GV06 NA 25% 100 100 100 100

OU7‐GV07 NA 25% 100 100 100 100

OU7‐GV08 NA 25% 0 100 0 4

OU7‐GV09 NA 25% 12 100 0 4

OU7‐GV10 NA 25% 0 100 100 2

OU7‐GV11 NA 25% 100 100 100 100

SB1‐GV01 YES 25% 0 4 0 2

SB1‐GV02 NO 25% 0

SB1‐GV03 NO 25% 0 38 4 4

SB1‐GV04 NO 25% 0 48 0 2

SB1‐GV05 NO 25% 0 42 6 2

SB1‐GV06 YES 25% 0 100 100 2

SB1‐GV07 NO 25% 0

SB1‐GV08 YES 25% 0

SB1‐GV09 NO 25% 0 8 0 2

SB1‐GV10 NO 25% 0

2019

LEL (%)

DATE

Vent ID Screening Criteria

Vent Height 

Extended

Results in red font exceed the upper limit of the instrument and are reported at the upper limit.

Shaded values exceed screening criteria.
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TABLE 3

Summary of 2019 Gas Vent Readings – Lower Explosive Limit (LEL)

Avtex Fibers Superfund Site

Front Royal, Virginia

Qtr 1 Qtr 2 Qtr 3 Qtr 4

2019

LEL (%)

Vent ID Screening Criteria

Vent Height 

Extended

SB1‐GV11 NO 25% 0

SB1‐GV12 YES 25% 0 72 100 2

SB1‐GV13 NO 25% 0 4 0 2

SB1‐GV14 NO 25% 0

SB1‐GV15 NO 25% 0 100 0 2

SB1‐GV16 NO 25% 0

SB1‐GV17 NO 25% 0

SB1‐GV18 YES 25% 0 56 16 2

SB1‐GV19 NO 25% 0

SB1‐GV20 YES 25% 0 30 2 2

SB1‐GV21 NO 25% 8 34 4 2

SB1‐GV22 NO 25% 0

SB1‐GV23 NO 25% 0 0 0 2

SB1‐GV24 NO 25% 0

SB1‐GV25 NO 25% 0

SB1‐GV26 NO 25% 0

SB1‐GV27 NO 25% 0

SB1‐GV28 NO 25% 0

SB1‐GV29 NO 25% 2 26 0 2

SB1‐GV30 NO 25% 0

SB1‐GV31 NO 25% 0

SB1‐GV32 NO 25% 4

SB1‐GV33 NO 25% 0

SB1‐GV34 NO 25% 0

SB3‐GV01 YES 25% 0 0 12 2

SB3‐GV02 YES 25% 38 100 46 4

SB3‐GV03 YES 25% 2 100 26 2

SB3‐GV04 YES 25% 38 100 100 4

SB3‐GV05 NO 25% 0 100 2 4

SB3‐GV06 YES 25% 4 86 20 4

SB3‐GV07 NO 25% 0 0 100 36

SB3‐GV08 NO 25% 0

SB3‐GV09 YES 25% 0

SB3‐GV10 YES 25% 78 0 58 4

SB3‐GV11 YES 25% 100 100 100 4

SB3‐GV12 NO 25% 0

SB4‐GV01 NO 25% 0 58 0 4

SB4‐GV02 YES 25% 0 58 0 4

SB4‐GV03 YES 25% 0 40 2 4

SB4‐GV04 YES 25% 100 100 100 4

SB4‐GV05 YES 25% 0

SB4‐GV06 YES 25% 60

SB4‐GV07 NO 25% 0 100 14 4

SB4‐GV08 YES 25% 0

SB4‐GV09 NO 25% 2 84 0 2

SB4‐GV10 YES 25% 0 0 0 2

SB4‐GV11 NO 25% 0 18 0 4

SB4‐GV12 NO 25% 0 0 0 4

SB4‐GV13 YES 25% 0 36 0 2

Results in red font exceed the upper limit of the instrument and are reported at the upper limit.

Shaded values exceed screening criteria.
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TABLE 3

Summary of 2019 Gas Vent Readings – Lower Explosive Limit (LEL)

Avtex Fibers Superfund Site

Front Royal, Virginia

Qtr 1 Qtr 2 Qtr 3 Qtr 4

2019

LEL (%)

Vent ID Screening Criteria

Vent Height 

Extended

SB4‐GV14 NO 25% 0

SB4‐GV15 NO 25% 0 100 4 4

SB4‐GV16 YES 25% 0

SB4‐GV17 YES 25% 0

SB4‐GV18 NO 25% 0 0 32 4

SB4‐GV19 YES 25% 100

SB4‐GV20 NO 25% 0

SB4‐GV21 YES 25% 0 0 0 4

SB4‐GV22 NO 25% 0 0 0 2

Results in red font exceed the upper limit of the instrument and are reported at the upper limit.

Shaded values exceed screening criteria.
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TABLE 4

Summary of 2019 Gas Vent Readings – Organic Vapors

Avtex Fibers Superfund Site

Front Royal, Virginia

12‐Mar‐19 11‐Jun‐19 4‐Sep‐19 11‐Dec‐19

Qtr 1 Qtr 2 Qtr 3 Qtr 4

OU10GV04 ‐ After Filter 0 Max 0 0.1 3.4 0

OU10GV04 ‐ Before Filter 0 Max 0 0.2 11.8 0

OU10GV05 ‐ After Filter 0 Max 0 0 0.1 0

OU10GV05‐ Before Filter 9.1 Max 0 0 10.1 0

2019

VOC Results (ppm)

DATE

Vent ID Baseline Source

Baselines were calculated values using 2014 and 2015 data.

Shaded values exceed screening criteria.
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TABLE 5

Summary of 2018 Gas Vent Readings – GV-4 and GV-5
Avtex Fibers Superfund Site

Front Royal, Virginia

01-25-2019 13:48 37 0 2.2 0.5 8.2 76 none 0 19.1 0.1 0.5 0 none
02-14-2019 13:08 43 0 0.3 0 47.5 99 none 0 8.5 0.1 28.5 0 none
03-20-2019 13:17 53 20.9 20.9 0 0 0 none 0 0 0 54.8 0 none 0 7.4 0.1 35.5 9 none
06-06-2019 14:29 87 40 0.1 1.1 52.1 0 0 6 1.2 37.3 0
04-09-2019 13:33 61 0 17.9 0.5 10.1 0 0 20.1 0.2 4.8 0
05-17-2019 13:36 60 0 18.8 0.6 0.3 0 0 20.4 0.3 0.2 0
06-14-2019 11:08 67 0 15.7 0 0.2 0 0 20.8 0 0 4
06-20-2019 09:24 76 59 0.3 99 49.7 0.4 0 6.4 0 32.9 99
06-27-2019 09:48 80 16 0.2 0 50 99 0 8.7 0 29.7 99
07-03-2019 06:55 70 66 0 0 50.1 99 0 1.3 0 47.2 99
07-11-2019 12:04 96 216 0.1 0.7 49.7 99 0 4.3 0 38 99
07-18-2019 12:44 86 259 0.1 2.7 49.3 99 0 5.4 2.1 37.4 99
07-26-2019 14:19 84 312 0.6 1.8 48.4 99 0 18.2 0 12.9 99
08-02-2019 10:26 81 353 0.1 26.3 48.8 99 0 8.4 8.5 27.4 99
08-09-2019 13:08 89 379 0.1 25.9 49.2 99 0 9.1 7.4 24.4 99
08-23-2019 13:09 63 68 1 19.5 49 99 0 3 6.2 43 99
08-14-2019 09:24 74 495 0 24.7 48.3 99 0 1 4.8 45.2 99
09-06-2019 10:36 73 1000 0.1 3.6 49.6 99 0 4.2 2.1 41 99
09-13-2019 11:39 71 705 0.2 5.5 49.1 99 0 19.5 2.6 21.2 99
09-20-2019 11:13 69 1000 0.1 4.8 49.1 99 0 5.2 0.8 38.9 99
09-27-2019 10:21 65 0 0.1 6.3 49.1 99 0 11.5 1.2 23.5 99
10-02-2019 15:03 98 1000 0.1 7.6 49 99 0 2.2 2.1 46.9 99
10-11-2019 14:17 71 865 0.3 6.7 47.8 99 0 12.2 1.9 28.6 99
10-25-2019 14:17 68 424 0.3 5.5 46.5 99 0 3.8 1.3 49.9 99
10-18-2019 14:41 63 131 1.1 4.2 40.9 99 0 12.6 1.3 24.5 99
10-31-2019 11:59 71 247 1.9 3.1 48.2 99 0 17.4 0.8 12.5 99
11-27-2019 10:31 52 212 0.1 4.3 51 99 0 4.6 0.3 41.7 99
12-11-2019 17:29 0 0.7 0 20.1 0 15.9 0 5.8

GV-4
Breathing Zone Before Filter After Filter

Date Time
Air Temp 

( o F)
H2S 

(ppm) O2 (%)
VOC 

(ppm) CH4 (%) LEL (%) Odor
H2S 

(ppm) O2 (%)
VOC 

(ppm) CH4 (%) LEL (%) Odor
H2S 

(ppm) O2 (%)
VOC 

(ppm) CH4 (%) LEL (%) Odor

> - Exceeds Instrument Range
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TABLE 5

Summary of 2018 Gas Vent Readings – GV-4 and GV-5
Avtex Fibers Superfund Site

Front Royal, Virginia

01-25-2019 13:48 37
02-14-2019 13:08 43
03-20-2019 13:17 53
06-06-2019 14:29 87
04-09-2019 13:33 61
05-17-2019 13:36 60
06-14-2019 11:08 67
06-20-2019 09:24 76
06-27-2019 09:48 80
07-03-2019 06:55 70
07-11-2019 12:04 96
07-18-2019 12:44 86
07-26-2019 14:19 84
08-02-2019 10:26 81
08-09-2019 13:08 89
08-23-2019 13:09 63
08-14-2019 09:24 74
09-06-2019 10:36 73
09-13-2019 11:39 71
09-20-2019 11:13 69
09-27-2019 10:21 65
10-02-2019 15:03 98
10-11-2019 14:17 71
10-25-2019 14:17 68
10-18-2019 14:41 63
10-31-2019 11:59 71
11-27-2019 10:31 52
12-11-2019 17:29

Date Time
Air Temp 

( o F)

11.6 0 12.8 0 none 20.7 0 2 0 none
0 2.8 0 48.3 0 0 19.7 0 4

20.9 20.9 0 0 0 none 55 2.6 0 50.8 0 none 0 18.3 0 6.6 0 none
881 0.6 1.1 50 0 0 16.7 1.2 7.3 0
96 5.3 1.2 38.7 99 0 19.8 0.4 1.2 99

110 4.6 2.4 39.5 99 0 19.2 0.5 1.7 99
1 9.2 0 13.9 0 0 20.2 0 0 0

784 0.4 99 47.4 99 0 16.2 0 8.5 99
824 0.9 3.4 45.9 99 0 17.7 0 5.5 99
879 0.2 3.2 48.4 99 0 15.6 0 12.5 99
852 0.4 3.4 46.7 99 0 15.8 0 9 99
978 0.1 5.4 47.3 99 0 16.9 3.5 7.1 99
828 0.1 4.2 50.8 99 0 9.6 0 21.1 99

1000 0.3 5.7 46.2 99 0 15.6 1.3 10.2 34
1000 0.1 8.3 49.2 99 0 14.8 2.1 11.7 44
1000 0.5 24.9 47.5 99 0 17.1 12.3 7 99
1000 0.1 48.6 46.4 99 0 15.4 6.9 10.9 99
1000 0.4 2.5 14.3 99 0 15.5 0.3 14.4 99
1000 0.9 7.8 48 99 0 19.3 2.1 8 0
1000 0.1 5.5 50.9 99 0 17.2 2.1 6.8 99
1000 0.5 5.8 48.9 99 0 17.8 1.7 7.3 99
1000 0.5 6.9 49.3 99 0 15.6 1.8 12 99
1000 0.7 9.4 51 99 0 18.9 3.4 22.2 99
1000 1.2 4.9 46.2 99 0 16.5 2.1 14.2 99
1000 1.9 4.7 46.3 99 0 19.2 0.6 3.3 99
694 0.8 4.8 49.2 99 0 19.8 1.1 22.2 99

1000 0.5 3.4 55.9 99 0 18.7 0.2 9.1 95
0 2.6 0 39.7 0 21 0 1.6

After Filter
GV-5

Breathing Zone Before Filter
H2S 

(ppm) O2 (%)
VOC 

(ppm) CH4 (%) LEL (%) Odor
H2S 

(ppm) O2 (%)
VOC 

(ppm) CH4 (%) LEL (%) Odor
H2S 

(ppm) O2 (%)
VOC 

(ppm) CH4 (%) LEL (%) Odor

> - Exceeds Instrument Range
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TABLE 6

Summary of 2019 Flow Readings

Avtex Fibers Superfund Site

Front Royal, Virginia

Source Parameter Units January February March April May June July August September October November December 2019
Operating Days 31 21 31 30 31 30 31 31 30 30 30 31 357
Avg. Daily Flow MGD 0.063 0.034 0.065 0.063 0.060 0.065 0.061 0.065 0.063 0.060 0.061 0.064 0.060
Monthly Flow MG 1.956 0.949 2.003 1.899 1.853 1.963 1.885 2.024 1.875 1.849 1.823 1.992 22.069
Operating Days 25 24 26 19 28 27 30 29 0 0 0 0 208
Avg. Daily Flow MGD 0.014 0.017 0.013 0.010 0.014 0.014 0.013 0.011 0.000 0.000 0.000 0.000 0.009
Monthly Flow MG 0.438 0.484 0.403 0.311 0.424 0.419 0.398 0.339 0.000 0.000 0.000 0.000 3.215
Operating Days 2 3 0 0 0 0 5 5 28 26 21 8 98
Avg. Daily Flow MGD 1.15E-04 0.001 0.000 0.000 0.000 0.000 0.001 0.001 0.020 0.017 0.015 0.003 0.005
Monthly Flow MG 0.004 0.037 0.000 0.000 0.000 0.000 0.045 0.043 0.609 0.539 0.440 0.078 1.795
Operating Days 31 28 31 30 0 30 31 31 30 31 30 31 334
Avg. Daily Flow MGD 0.001 0.001 0.001 5.45E-05 0.000 0.001 0.001 0.001 0.002 0.002 0.001 0.002 0.001
Monthly Flow MG 0.035 0.025 0.023 0.002 0.000 0.028 0.028 0.024 0.049 0.052 0.043 0.060 0.367
Operating Days 31 28 31 30 31 30 31 31 30 31 30 31 365
Avg. Daily Flow MGD 0.001 0.001 0.002 0.002 0.002 0.002 0.001 0.001 0.001 4.83E-04 0.001 0.001 0.001
Monthly Flow MG 0.034 0.042 0.052 0.060 0.058 0.047 0.045 0.035 0.033 0.015 0.023 0.021 0.464
Operating Days 31 28 31 30 31 30 31 31 30 31 30 31 365
Avg. Daily Flow MGD 0.013 0.015 0.016 0.018 0.019 0.020 0.020 0.020 0.020 0.020 0.021 0.023 0.019
Monthly Flow MG 0.396 0.414 0.509 0.552 0.602 0.590 0.615 0.618 0.602 0.631 0.644 0.725 6.897
Operating Days 31 28 31 30 31 30 31 31 30 31 30 31 365
Avg. Daily Flow MGD 0.013 0.014 0.013 0.011 0.014 0.006 0.004 0.003 0.003 0.002 0.003 0.006 0.008
Monthly Flow MG 0.404 0.399 0.406 0.322 0.429 0.182 0.112 0.100 0.083 0.077 0.093 0.171 2.777
Avg. Daily Flow MGD 0.105 0.084 0.110 0.105 0.109 0.108 0.101 0.103 0.108 0.102 0.102 0.098 0.103
Monthly Flow MG 3.266 2.348 3.396 3.146 3.366 3.228 3.127 3.183 3.252 3.162 3.066 3.047 37.585
Operating Days 31 28 31 30 31 30 31 31 30 31 30 31 365
Avg. Daily Flow MGD 0.081 0.062 0.079 0.072 0.073 0.085 0.078 0.076 0.076 0.073 0.077 0.065 0.075
Max. Daily Flow MGD 0.118 0.096 0.090 0.092 0.088 0.112 0.139 0.107 0.090 0.096 0.136 0.073 0.139
Monthly Flow MG 2.525 1.730 2.462 2.170 2.276 2.540 2.426 2.342 2.273 2.269 2.316 2.014 27.344

MGD = Million Gallons per Day

MG = Million Gallons

TW‐02:  Transducer failed in late August and well was out of service for remainder of the year

VB‐09:  Pump was out of service in May

VB-11

Lift Stations

GLTP Effluent

Influent Total

TW-01

TW-02

TW-03

VB-09

VB-10
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TABLE 7

Summary of Influent Sampling

Avtex Fibers Superfund Site

Front Royal, Virginia

Units 7/24/2015 12/9/2015 8/9/2016 8/1/2017 7/31/2018 8/9/2018 7/24/2019 7/23/2015 7/23/2015 (DUP) 12/9/2015 8/9/2016 8/1/2017 7/31/2018 8/9/2018

Carbon Disulfide ug/L 1,200 360 190 27.7 0.0185 ‐‐ 21  3,100 NR 3,600 847 994 0 ‐‐

Antimony mg/L 0.0129 0.0055 0.00282 U^B 0.000828 J 0.000943 J ‐‐ 0.00064 J 0.0174 0.0165 0.0125 0.00478 ^ B 0.00319 0.00396 ‐‐

Arsenic mg/L 0.0847 0.0482 0.0157 0.00874 0.00729 ‐‐ 0.0071  0.0886 0.0942 0.0102 0.0296 0.0291 0.0426 ‐‐

Iron mg/L 0.115 U 0.427 0.386 0.126 1.37 ‐‐ 0.047 U 0.115 U 0.115 U 0.309 0.0513 0.122 0.293 ‐‐

Kjeldahyl Nitrogen mg/L 2.9 J 0.83 J NR NR NR ‐‐ 1.7 J 3.3 J 3.4 J 2.0 NR NR NR ‐‐

Total Nitrite/Nitrate Nitrogen mg/L 0.40 U 0.40 U NR NR NR ‐‐ 0.031 U 0.40 U 0.40 U 0.40 U NR NR NR ‐‐

Total Nitrogen (NO2/NO3/TKN) mg/L 2.9 J 0.83 J 2.68 0.693 2.91 ‐‐ 1.7 J 3.3 J 3.4 J 2.0 1.03 1.6 1.7 ‐‐

Total Phosphorous as P mg/L 1.3 0.98 0.576 0.334 J 0.305 ‐‐ 0.36  1.65 1.6 1.8 0.824 0.907 J 1.23 ‐‐

Chemical Oxygen Demand (COD) mg/L 368 287 120 105 90.9 ‐‐ 87  375 386 483.0 212 182.0 248.0 ‐‐

Soluble COD mg/L 247 300 125 91.8 J 89.1 ‐‐ 87  408 391 522 137 57.9 J 238 ‐‐

Biological Oxygen Demand (BOD) mg/L 242 135 82.6 61.6 45.9 ‐‐ 39  227 227 204 114 112 162 ‐‐

Soluble BOD mg/L 194 101 76.0 57.6 ‐‐ 52.0 1.2 U 144 143 139 108 98 ‐‐ 68

Total Alkalinity mg/L as CaCO3 858 898 478 353 374 ‐‐ 390  1,460 1,470 2,100 877 1,060 1,350 ‐‐

Carbonate Alkalinity mg/L as CaCO3 NR NR 11.5 353 31.3 ‐‐ NR NR NR NR 37.9 1060 84.7 ‐‐

Bicarbonate Alkalinity mg/L as CaCO3 NR NR 466 5.00 U 342 ‐‐ NR NR NR NR 839 5.00 U 1270 ‐‐

Hydrxide Alkalinity mg/L as CaCO3 NR NR  5.00 U 5.00 U 5.00 U ‐‐ NR NR NR NR  5.00 U 5.00 U 5.00 U ‐‐

Total Disolved Solids (TDS) mg/L 1,880 1,500 957 860 813 ‐‐ 910  3,620 3,350 3,540 1,780 2,420 2,690 ‐‐

Disolved Sulfide mg/L 190 127 29.6 0.250 U 0.500 U ‐‐ 30  221 212 221 39 0.250 U 0.500 U ‐‐

Sulfide as H2S mg/L 3.8  5.4 U NR NR NR ‐‐ NR 11 11 2.2 NR NR NR ‐‐

Un‐ionized H2S mg/L NR NR 4.97 0.100 U 0.100 U ‐‐ NR NR NR NR 6.60 0.100 U 0.100 U ‐‐

Density g/ml 0.998 0.998 0.999 0.999 0.999 ‐‐ 1.0  0.995 0.997 0.997 0.999 1 1 ‐‐

Specific Conductance umhos/cm 3,260 2,230 1,580 1,137 1,200 ‐‐ 1400  7,470 7,490 5,850 2,580 3,077 3,560 ‐‐

pH Std. Units 8.9 9.2 8.47 8.25 9.01 ‐‐ 8.4 J 8.3 8.3 9.0 7.9 8.3 7.9 ‐‐

Temerature of pH Deg. C NR 19.7 NR 27.55 20.45 ‐‐ NR NR NR 19.7 NR 24.52 20.32 ‐‐

NR = Not Reported

NS = Not Sampled

DUP = Duplicate Sample

U = Not Detected

J = Estimated Value

^ = Instrument related QC is outside acceptable limits

B = Constituent Detected in Blank Sample

F1 = MS and/or MSD recovery outside acceptable limits

H = Holding time exceeded

‐‐ = Not Analyzed

Constituent

TW‐01 TW‐02
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TABLE 7

Summary of Influent Sampling

Avtex Fibers Superfund Site

Front Royal, Virginia

Units

Carbon Disulfide ug/L

Antimony mg/L

Arsenic mg/L

Iron mg/L

Kjeldahyl Nitrogen mg/L

Total Nitrite/Nitrate Nitrogen mg/L

Total Nitrogen (NO2/NO3/TKN) mg/L

Total Phosphorous as P mg/L

Chemical Oxygen Demand (COD) mg/L

Soluble COD mg/L

Biological Oxygen Demand (BOD) mg/L

Soluble BOD mg/L

Total Alkalinity mg/L as CaCO3

Carbonate Alkalinity mg/L as CaCO3

Bicarbonate Alkalinity mg/L as CaCO3

Hydrxide Alkalinity mg/L as CaCO3

Total Disolved Solids (TDS) mg/L

Disolved Sulfide mg/L

Sulfide as H2S mg/L

Un‐ionized H2S mg/L

Density g/ml

Specific Conductance umhos/cm

pH Std. Units

Temerature of pH Deg. C

NR = Not Reported

NS = Not Sampled

DUP = Duplicate Sample

U = Not Detected

J = Estimated Value

^ = Instrument related QC is outside acceptable limits

B = Constituent Detected in Blank Sample

F1 = MS and/or MSD recovery outside acceptable limits

H = Holding time exceeded

‐‐ = Not Analyzed

Constituent

TW‐02 (Cont'd)

7/24/2019 7/23/2015 12/9/2015 12/9/2015 (DUP) 8/9/2016 8/1/2017 7/31/2018 8/9/2018 7/24/2019 7/24/2015 12/9/2015 8/8/2016 1/31/2018

830  9 2 J NR 1.26 0.558 0.00213 ‐‐ 0.56 J 33,000 5,400 5320 J 54

0.0040  0.0017 U 0.00033 U 0.00033 U 0.000911 UJ^B 0.000800 U 0.000800 U ‐‐ 0.00057 U 0.0152 0.0038 0.0106 J ^ B 0.00111 J

0.037  0.0017 U 0.00054 U 0.00054 U 0.000500 U 0.000956 J 0.00545 ‐‐ 0.00075 U 0.0198 0.0116 0.00880 J 0.0329

0.047 U 0.307 J 0.0524 J 0.0488 J 0.273 0.0561 11.2 ‐‐ 0.047 U 0.612 J 3.9 0.832 0.0867

2.8 J 2.5 U 0.50 U 0.52 J NR NR NR ‐‐ 1.6 U 20.1 25.0 U NR NR

0.031 U 0.40 U 0.046 J 0.40 U NR NR NR ‐‐ 0.031 U 0.80 U <0.40 NR NR

2.8 J 2.5 U 0.50 U 0.52 J 0.499 0.543 0.749 ‐‐ 1.6 U 20.1 25.0 U 10.3 3.87

0.28  0.05 0.050 U 0.050 U 0.0500 U 0.0500 UJ 0.0500 U ‐‐ 0.037 U 5.8 0.44 J 0.299 0.333

220  U 28.7 J 31.0 J 27.6 13.9 J 20.2 ‐‐ 12  8,070 3,820 2850 J 231

230  20.8 J 28.7 J 28.4 14.9 J 15.4 J ‐‐ 14  8,090 3,450 3570 J 254

110  9.3 10.6 9.9 10.2 6.38 2.00 U ‐‐ 1.2 U 5,000 1,890 1,970 JH 95.2

64  7.4 6.9 7.5 6.74 4.27 ‐‐ 20.0 U 1.2 U 4,240 1,710 1,930 JH 125

1200  176 267 269 257 262 259 ‐‐ 230  9,250 5,230 5.00 U 2500

NR NR NR NR 5.00 U 262 5.00 U ‐‐ NR NR NR 5.00 U 5.00 U

NR NR NR NR 257 5.00 U 259 ‐‐ NR NR NR 5.00 U 2500

NR NR NR NR 5.00 U 5.00 U 5.00 U ‐‐ NR NR NR 5.00 U 5.00 U

2300  384 740 739 736 698 703 ‐‐ 630  15,700 6,880 7,220 3,300

78  6.8 8.2 8.6 3.79 0.250 U 0.500 U ‐‐ 2.8  1,560 447 0.50 U 0.500 U

NR 0.54 0.98 0.86 NR NR NR ‐‐ NR 234 22 NR NR

NR NR NR NR 0.100 U 0.100 U 0.136 J ‐‐ NR NR NR 0.100 U 0.250 J

1.0  0.994 0.995 0.994 0.998 0.999 0.999 ‐‐ 1.0  1.00 0.999 1.04 1

3500  726 1,130 1,130 1,130 1,066 1,030 ‐‐ 960  20,700 11,300 8,180 4,600

8.4 J 8.1 7.9 8.0 6.98 7.92 7.36 ‐‐ 7.9 J 7.7 8.3 7.61 7.21

NR NR 21.2 21.1 NR 36.77 24.58 ‐‐ NR NR 19.2 NR 2.87

VB‐09TW‐03
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TABLE 7

Summary of Influent Sampling

Avtex Fibers Superfund Site

Front Royal, Virginia

Units

Carbon Disulfide ug/L

Antimony mg/L

Arsenic mg/L

Iron mg/L

Kjeldahyl Nitrogen mg/L

Total Nitrite/Nitrate Nitrogen mg/L

Total Nitrogen (NO2/NO3/TKN) mg/L

Total Phosphorous as P mg/L

Chemical Oxygen Demand (COD) mg/L

Soluble COD mg/L

Biological Oxygen Demand (BOD) mg/L

Soluble BOD mg/L

Total Alkalinity mg/L as CaCO3

Carbonate Alkalinity mg/L as CaCO3

Bicarbonate Alkalinity mg/L as CaCO3

Hydrxide Alkalinity mg/L as CaCO3

Total Disolved Solids (TDS) mg/L

Disolved Sulfide mg/L

Sulfide as H2S mg/L

Un‐ionized H2S mg/L

Density g/ml

Specific Conductance umhos/cm

pH Std. Units

Temerature of pH Deg. C

NR = Not Reported

NS = Not Sampled

DUP = Duplicate Sample

U = Not Detected

J = Estimated Value

^ = Instrument related QC is outside acceptable limits

B = Constituent Detected in Blank Sample

F1 = MS and/or MSD recovery outside acceptable limits

H = Holding time exceeded

‐‐ = Not Analyzed

Constituent

VB‐9‐SUMP

7/31/2018 8/9/2018 7/29/2019 7/25/2019 7/24/2015 12/9/2015 8/9/2016 7/31/2018 8/9/2018 7/29/2019 1/31/2018 7/31/2018 8/9/2018 7/25/2019

0.0257 ‐‐ 19  30  210,000 5,200 185 5 ‐‐ 1100  518 4 ‐‐ 1500 

0.00161 J ‐‐ 0.00057 U 0.0016 J 0.043 0.0032 0.0131 J ^ B 0.00437 ‐‐ 0.0012 J 0.00605 0.00557 ‐‐ 0.0030 

0.0375 ‐‐ 0.017  0.046  0.0896 0.063 0.0769 0.0943 ‐‐ 0.036  0.0705 0.1 ‐‐ 0.075 

1.19 ‐‐ 0.088 J 1.1  0.454 J 0.194 J 0.644 0.0797 ‐‐ 0.048 J 0.432 0.0786 ‐‐ 0.24 

NR ‐‐ 21  5.6  10.3 25.0 U NR NR ‐‐ 9.0  NR NR ‐‐ 6.7 

NR ‐‐ 0.031 U 0.031 U 1.9 0.40 U NR NR ‐‐ 0.061  NR NR ‐‐ 0.031 U

4.08 ‐‐ 21  5.6  12.2 25.0 U 5.5 8.57 ‐‐ 9.1  6.65 9.6 ‐‐ 6.7 

0.391 ‐‐ 0.20  0.51  0.2 1.0 1.53 0.949 ‐‐ 0.42  0.699 0.533 ‐‐ 0.56 

514 ‐‐ 210  350  1,960 2,840 897 1,380 ‐‐ 580  415 1,520 ‐‐ 1100 

485 ‐‐ 160  400  1,360 2,810 508 1,240 ‐‐ 580  403 1,680 ‐‐ 1200 

212 ‐‐ 37 J 140  1,110 1,710 342 1000 U ‐‐ 154.40 J 243 1000 U ‐‐ 450 

‐‐ 103 19 J 100  955 1,370 72.0 ‐‐ 713.0 61 J 144.0 ‐‐ 961.0 440 

2500 ‐‐ 1900  3500  5,920 5,280 5.00 U 2500 ‐‐ 3300  2500 2500 ‐‐ 4700 

5.00 U ‐‐ NR NR NR NR 5.00 U 5.00 U ‐‐ NR 5.00 U 5.00 U ‐‐ NR

2500 ‐‐ NR NR NR NR 5.00 U 2500 ‐‐ NR 2500 2500 ‐‐ NR

5.00 U ‐‐ NR NR NR NR 5.00 U 5.00 U ‐‐ NR 5.00 U 5.00 U ‐‐ NR

3,900 ‐‐ 2600  3900  10,100 7,560 7,930 6,730 ‐‐ 4100  5,780 7,160 ‐‐ 5700 

0.500 U ‐‐ 68  170  706 155 11.7 0.500 U ‐‐ 290  0.500 U 0.500 U ‐‐ 430 

NR ‐‐ NR NR 0.054 U 10.9 NR NR ‐‐ NR NR NR . NR

0.247 J ‐‐ NR NR NR NR 4.09 0.222 J ‐‐ NR 0.140 J 0.193 J ‐‐ NR

1 ‐‐ 1.0  1.0  1.00 1.00 1.01 1.01 ‐‐ 1.0  1.00 1.01 ‐‐ 1.0 

5,490 ‐‐ 3900  5900  14,900 11,700 99,30 8660 ‐‐ 6000  7620 10100 ‐‐ 8100 

6.91 ‐‐ 6.9 J 7.0 J 9.1 8.1 8.07 7.03 ‐‐ 7.0 J 7.75 7.14 ‐‐ 7.2 J

23.36 ‐‐ NR NR NR 19.3 NR 19.76 ‐‐ NR 1.36 19.18 ‐‐ NR

VB‐10VB‐09 (Cont'd) VB‐10‐SUMP
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TABLE 7

Summary of Influent Sampling

Avtex Fibers Superfund Site

Front Royal, Virginia

Units

Carbon Disulfide ug/L

Antimony mg/L

Arsenic mg/L

Iron mg/L

Kjeldahyl Nitrogen mg/L

Total Nitrite/Nitrate Nitrogen mg/L

Total Nitrogen (NO2/NO3/TKN) mg/L

Total Phosphorous as P mg/L

Chemical Oxygen Demand (COD) mg/L

Soluble COD mg/L

Biological Oxygen Demand (BOD) mg/L

Soluble BOD mg/L

Total Alkalinity mg/L as CaCO3

Carbonate Alkalinity mg/L as CaCO3

Bicarbonate Alkalinity mg/L as CaCO3

Hydrxide Alkalinity mg/L as CaCO3

Total Disolved Solids (TDS) mg/L

Disolved Sulfide mg/L

Sulfide as H2S mg/L

Un‐ionized H2S mg/L

Density g/ml

Specific Conductance umhos/cm

pH Std. Units

Temerature of pH Deg. C

NR = Not Reported

NS = Not Sampled

DUP = Duplicate Sample

U = Not Detected

J = Estimated Value

^ = Instrument related QC is outside acceptable limits

B = Constituent Detected in Blank Sample

F1 = MS and/or MSD recovery outside acceptable limits

H = Holding time exceeded

‐‐ = Not Analyzed

Constituent 7/24/2015 12/9/2015 8/9/2016 1/31/2018 7/31/2018 8/9/2018 7/25/2019 7/28/2016 12/9/2015 8/9/2016 8/1/2017 08/09/2018 7/25/2019

110 NS 45.8 1.28 0.00179 ‐‐ 1.4  1 U 1 U 4.10 1.10 U 0.000754 0.28 U

0.00066 U NS 0.00706 J ^ B 0.000800 U 0.000800 U ‐‐ 0.00057 U 0.00096 J 0.00043 J 0.00843 J ^ B 0.00197 J 0.000800 U 0.00078 J

0.0286 NS 0.0314 0.0049 0.00855 ‐‐ 0.0041 J 0.0512 0.0177 0.117 0.186 0.0248 0.026 

0.879 J NS 4.46 2.08 1.73 ‐‐ 20  4.91 1.74 11.9 7.79 10.1 1.7 

4.1 J NS NR NR NR ‐‐ 10  2.8 0.99 J NR NR NR 3.9 J

0.80 U NS NR NR NR ‐‐ 0.031 U 0.053 J < 0.40 NR NR NR 0.57 

4.1 J NS 1.19 3.64 6.28 ‐‐ 10  2.9 0.99 J 3.05 5.5 2.07 4.5 J

1.0 NS 0.4 0.2 0.0931 J ‐‐ 0.32  1.5 0.32 1.09 5.68 1.77 J 0.13 

205 NS 1,240 37 63 ‐‐ 45  143 58.1 206 413 69.6 75 

25.4 J NS 137 20.9 62.6 ‐‐ 45  152 62.7 196 389 39.8 71 

47.5 NS 49.1 11.1 13.6 ‐‐ 190  9.2 < 6.0 10.6 20.0 U 4.59 1.2 U

< 5.7 NS 11.7 5.54 ‐‐ 6.63 35  8.1 U 5.8 U 3.93 20.0 U 5.31 1.2 U

1,840 NS 1,350 1,500 1,460 ‐‐ 1400  2,590 1,320 5.00 U 5.00 U 883 1800 

NR NS 5.00 U 5.00 U 5.00 U ‐‐ NR NR NR 5.00 U 5.00 U 5.00 U NR

NR NS 1,350 1,500 1,460 ‐‐ NR NR NR 5.00 U 5.00 U 883 NR

NR NS 5.00 U 5.00 U 5.00 U ‐‐ NR NR NR 5.00 U 5.00 U 5.00 U NR

2,260 NS 1,720 1,710 1,810 ‐‐ 1600  4,640 2,110 6,830 10,600 1300 3000 

30.8 NS 5 0.500 U 0.500 U ‐‐ 0.80 J 0.054 U 0.054 U 0.564 J 0.250 U 0.500 U 1.0 

12.0 NS NR NR NR ‐‐ NR 0.054 U 0.054 U NR NR NR NR

NR NS 0.784 J 0.345 J 0.347 J ‐‐ NR NR NR 1.96 0.100 U 0.358 J NR

0.996 NS 1.03 1 1 ‐‐ 1.0  1.00 0.996 1.04 1.01 0.999 1.0 

3,990 NS 2,600 2,530 2,650 ‐‐ 2400  7,400 3,870 8,560 13,967 2060 4500 

7.2 NS 7 7 7 ‐‐ 6.8 J 7.3 8 7.27 7.59 6.58 7.4 J

NR NS NR 7.9 21.63 ‐‐ NR NR 19.8 NR 27.9 19.78 NR

LS‐01VB‐11 VB‐11‐SUMP
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TABLE 7

Summary of Influent Sampling

Avtex Fibers Superfund Site

Front Royal, Virginia

Units

Carbon Disulfide ug/L

Antimony mg/L

Arsenic mg/L

Iron mg/L

Kjeldahyl Nitrogen mg/L

Total Nitrite/Nitrate Nitrogen mg/L

Total Nitrogen (NO2/NO3/TKN) mg/L

Total Phosphorous as P mg/L

Chemical Oxygen Demand (COD) mg/L

Soluble COD mg/L

Biological Oxygen Demand (BOD) mg/L

Soluble BOD mg/L

Total Alkalinity mg/L as CaCO3

Carbonate Alkalinity mg/L as CaCO3

Bicarbonate Alkalinity mg/L as CaCO3

Hydrxide Alkalinity mg/L as CaCO3

Total Disolved Solids (TDS) mg/L

Disolved Sulfide mg/L

Sulfide as H2S mg/L

Un‐ionized H2S mg/L

Density g/ml

Specific Conductance umhos/cm

pH Std. Units

Temerature of pH Deg. C

NR = Not Reported

NS = Not Sampled

DUP = Duplicate Sample

U = Not Detected

J = Estimated Value

^ = Instrument related QC is outside acceptable limits

B = Constituent Detected in Blank Sample

F1 = MS and/or MSD recovery outside acceptable limits

H = Holding time exceeded

‐‐ = Not Analyzed

Constituent 7/28/2015 12/9/2015 8/9/2016 8/1/2017 08/09/2018 7/25/2019 7/28/2015 12/9/2015 8/9/2016 8/1/2017 8/1/2017 (DUP) 08/09/2018

36 7 16.8 7.49 0.00403 5.7  1 U 1 U 0.284 J 0.255 J 0.238 J 0.000220 U

0.00088 J 0.00072 J 0.0102 J ^ B 0.00424 J 0.000800 U 0.0027  0.00033 U 0.00033 U 0.000976 UJ^B 0.000800 U 0.000800 U 0.000800 U

0.0377 0.0673 0.199 0.263 J 0.0218 0.17  0.0020 J 0.0017 J 0.00134 J 0.00441 0.00472 0.00119 J

0.364 0.0909 J 0.275 0.165 J 0.213 U 0.27  11.0 4.89 16.4 6.82 5.73 6.58

1.2 1.2 NR NR NR 4.5 J 5.6 2.7 NR NR NR NR

0.13  0.40 U NR NR NR 0.031 U 0.040 U 0.040 U NR NR NR NR

1.3 1.2 2.19 4.24 0.644 4.5 J 5.6 2.7 4.62 3.48 4.16 2.86

1.0 2.2 4.12 8.12 J 0.214 J 3.6  1.5 0.54 1.48 0.817 J 0.668 J 0.312 J

73.7 135 238 399 30.4 210  39.2 40.0 J 45.9 39.8 28.3 26.5

87.5 149 235 371 J 24.9 210  48.4 J 49.1 J 40.8 39.1 J 4.00 UJ 25

5.6 U 6.1 5.18 20.0 U 2.00 U 36 U 10.4 8.5 11.8 6.89 5.4 4.19

4.7 U 6.0 U 4.06 20.0 U 2.00 U 36 U 3.8 U 6.0 U 3.03 6.00 U 4.07 2.00 U

1,280 2,340 5.00 U 5.00 U 682 4600  554 664 623 747 713 300

NR NR 434 5.00 U 5.00 U NR NR NR 5.00 U 747 713 5.00 U

NR NR 5.00 U 1630 682 NR NR NR 623 5.00 U 5.00 U 300

NR NR 5.00 U 5.00 U 5.00 U NR NR NR 5.00 U 5.00 U 5.00 U 5.00 U

2,010 3,480 7,710 11,700 1090 7400  1,920 1,350 1,220 1,480 1,480 909

0.054 U 0.054 U 3.06 0.250 U 0.500 U 6.8  0.10 J 0.054 U 5.00 U 0.250 U 0.250 U 0.500 U

0.054 U 0.054 U NR NR NR NR 0.080 J 0.054 U NR NR NR NR

NR NR 0.512 J 0.100 U 0.100 U NR NR NR 0.100 U 0.213 J 0.213 J 0.347 J

0.998 0.996 1.01 1.01 0.999 1.0  0.998 0.996 1.03 1 1 0.998

3,950 6,670 10,100 14,808 1690 10000  2,980 2,220 1,870 2,024 2,024 1210

8.6 9.1 8.9 9.07 8.23 9.0 J 6.5 7.2 6.52 6.19 6.19 6.61

NR 19.7 NR 28.23 25.01 NR NR 19.8 NR 22.35 22.35 25.12

LS‐03LS‐02
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TABLE 7

Summary of Influent Sampling

Avtex Fibers Superfund Site

Front Royal, Virginia

Units

Carbon Disulfide ug/L

Antimony mg/L

Arsenic mg/L

Iron mg/L

Kjeldahyl Nitrogen mg/L

Total Nitrite/Nitrate Nitrogen mg/L

Total Nitrogen (NO2/NO3/TKN) mg/L

Total Phosphorous as P mg/L

Chemical Oxygen Demand (COD) mg/L

Soluble COD mg/L

Biological Oxygen Demand (BOD) mg/L

Soluble BOD mg/L

Total Alkalinity mg/L as CaCO3

Carbonate Alkalinity mg/L as CaCO3

Bicarbonate Alkalinity mg/L as CaCO3

Hydrxide Alkalinity mg/L as CaCO3

Total Disolved Solids (TDS) mg/L

Disolved Sulfide mg/L

Sulfide as H2S mg/L

Un‐ionized H2S mg/L

Density g/ml

Specific Conductance umhos/cm

pH Std. Units

Temerature of pH Deg. C

NR = Not Reported

NS = Not Sampled

DUP = Duplicate Sample

U = Not Detected

J = Estimated Value

^ = Instrument related QC is outside acceptable limits

B = Constituent Detected in Blank Sample

F1 = MS and/or MSD recovery outside acceptable limits

H = Holding time exceeded

‐‐ = Not Analyzed

Constituent 7/24/2019 7/24/19 (DUP) 7/28/2015 12/9/2015 8/9/2016 8/9/2016 (DUP) 8/1/2017 08/09/2018 08/09/2018 (Dup) 7/24/2019

0.28 J 0.31 J 25 14 27.4 25.6 5.43 0.00743 0.00925 9.1 

0.00069 J 0.00057 U 0.00033 U 0.00033 U 0.00120 UJ^B 0.00103 UJ^B 0.000800 U 0.000800 U NR 0.00057 U

0.0019 J 0.0014 J 0.0106 0.0071 0.00775 0.00779 0.00192 J 0.0176 NR 0.0044 J

9.3  8.8  1.08 0.896 0.392 J F1 1.67 J 3.3 3.94 NR 9.3 

7.3  7.3  4.6 1.4 NR NR NR NR NR 3.4 J

0.031 U 0.031 U 0.040 U 0.040 U NR NR NR NR NR 0.031 U

7.3  7.3  4.6 1.4 4.74 5.16 3.93 6.15 5.83 3.4 J

1.5  1.5  0.62 0.67 0.991 F1 1.02 2.04 3.89 J 3.44 J 0.93 

54  55  193 64.9 199 195 28.3 217 231 89 

53  57  205 71.7 37.2 196 28.3 202 219 74 

6.9  1.2 U 14.3 6.0 39.2 J 122 J 2.00 U 10.0 U 10.0 U 1.2 U

1.2 U 1.2 U 9.9 U 5.9 U 37.2 42.5 2.00 U 10.0 U 10.0 U 1.2 U

650  650  1,460 732 1,200 1,210 428 1420 1460 940 

NR NR NR NR 5.00 U 5.00 U 428 5.00 U 5.00 U NR

NR NR NR NR 1,200 1,210 5.00 U 1420 1460 NR

NR NR NR NR 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U NR

2000  2000  3,830 1,680 2,830 2,730 1,080 3440 3470 2100 

0.58 U 0.60 J 7 3.3 17.8 24.4 0.250 U 0.500 U 0.500 U 1.6 

NR NR 3.1 0.83 NR NR NR NR NR NR

NR NR NR NR 2.98 3.11 0.100 U 0.193 J 0.193 J NR

1.0  1.0  1.00 0.996 1.03 1.00 1.00 1 1 1.0 

2300  2300  6,560 2,900 3,750 3,810 0 4300 4410 3100 

6.5 J 6.5 J 7.1 7.5 7.34 7.34 7.3 7.1 7.1 7.1 J

NR NR NR 19.6 NR NR 19.73 24.22 24.22 NR

LS‐04LS‐03 (Cont'd)
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1.0 Introduction and Site Background 

The Avtex Fibers Superfund Site (Site) is a former rayon and polyester fiber manufacturing 

facility consisting of 440 acres of property along the banks of the South Fork of the Shenandoah 

River in Front Royal, Virginia.  As shown on Figure 1, the Site property is roughly bisected by the 

Norfolk Southern Railroad, which separates the former plant production areas (east of tracks 

nearest town) from the former waste disposal areas (west of tracks along river). 

Operations at the Site began in 1940, when American Viscose opened a rayon production plant.  

In 1963, American Viscose sold the plant and property to FMC, and in 1976, FMC sold the plant 

and property to Avtex Fibers, Inc. (Avtex), which was ordered by the state of Virginia to abruptly 

shut down the plant in November 1989.  Avtex filed for bankruptcy shortly thereafter in 1990.  

Plant operations generated three major waste types: a zinc sulfate sludge, fly ash, and viscose 

waste (a cellulose material containing carbon disulfide and high pH).  Most of the wastes were 

disposed in a series of basins located on the west portion of the property, and a significant 

groundwater plume resulted from chemical discharge from several of the viscose waste basins.  

Plant operations resulted in chemical impacts to the former manufacturing buildings and 

associated sewer system.  Chemical releases from the plant area also resulted in soil 

contamination. 

FMC conducted remediation work at the Front Royal Site under a Consent Decree (CD) 

executed by FMC and the USEPA in 1999.  The Site construction tasks were finished in early 

2014, and the startup and commissioning activities for the Groundwater and Leachate 

Treatment Plant (GLTP) were initiated. 

A wetland restoration area was completed as part of the Operating Unit (OU) 7 remediation.  

The overall Site and OU-7 wetland restoration area are shown on Figure 1.  This wetland 

restoration area was scheduled to be monitored annually for five full growing seasons (2014-

2018).  The monitoring effort focused on the hydrology, soils, and vegetative plant communities 

to document success of the restoration effort.  The March 2014 FMC Operations and 

Maintenance Plan described the scope of work for the wetland restoration monitoring, and it is 

described in Attachment 3.  The first wetland monitoring effort occurred on 

September 23-25, 2014.  The second wetland monitoring effort occurred September 14-18, 2015, 

the third wetland monitoring effort occurred on October 18-20, 2016; the fourth wetland 

monitoring effort occurred September 26-28, 2017, the fifth wetland monitoring effort occurred 

September 24-26, 2018, and the sixth wetland monitoring effort occurred October 1-3, 2019. 
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Figure 1. Site Layout for Wetland Restoration Area [adapted from FMC Operations and 

Management Plan, 2014] 
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2.0 Wetland Restoration Monitoring 

During the October 2019 wetland survey, the success of the hydrologic regime, evidence of 

reducing soil conditions, and the establishment of hydrophytic vegetation was evaluated and 

documented using photographs and field observation notes.  Field observations included 

recording the location of the water table, noting indications of the oxidation/reduction process 

in the emergent wetland area, and documenting the presence of facultative wetland (FACW) and 

obligate wetland (OBL) plant species.  Comparisons/observations from previous wetland 

monitoring efforts (2014-2018) were made to document the annual change in hydrology and 

hydrophytic vegetation.  The establishment of hydrophytic vegetation was assessed based on the 

presence of the desired plant community types within the restoration area.  The goal at the end 

of the five-year monitoring period is to have an overall species composition consisting of greater 

than 50% facultative (FAC) or wetter (FACW or OBL) vegetation. 

2.1 Wetland Restoration Site Observations 

There were generally dry conditions during the 2019 monitoring effort, and water levels in the 

east and west ponds were very low.  Wetland plant communities were evident in the wetland 

restoration area.  The wetland plant communities were confined to the east pond, the central 

drainage ditch, and the west pond. The abrupt elevation changes immediately adjacent to these 

features is obvious.  There was very little wetland fringe, or transition area, from the wetland 

community to the upland community due to these abrupt changes in elevation.  Broadleaf cattail 

(Typha latifolia) and to a lesser extent narrowleaf cattail (Typha angustifolia) with possible 

hybrid cattails were abundant. In 2019, consistent with the 2015 -2018 survey findings, cattails 

have become the dominant wetland plant throughout the restoration site.  The dry conditions 

and lower waters levels in the east and west ponds in 2019 created optimal conditions for the 

spread of the cattails.  Mowing along the central ditch and to a lesser extent around the east 

pond allowed other species to become established. Other plant communities included stands of 

soft rush (Juncus effusus), green bulrush (Scirpus atrovirens), redroot flatsedge (Cyperus 

erythrorhizos) and yellow nutsedge (Cyperus esculentus).  These communities were evident in 

the pond margins usually up-gradient from the cattails.  Red-winged blackbirds were observed 

sitting in the wild millet in the west pond.  In 2019 woolgrass (Scirpus cyperinus) was sparse in 

the east pond compared to past surveys, especially 2017, and arrow arum (Peltandra virginica) 

and arrowhead (Sagitaria graminea) were found in the central drainage ditch but only 

intermittently. 

Consistent with the 2014-2018 surveys, in 2019 the adjacent uplands were dominated by warm 

season grasses, such as switchgrass (Panicum virgatum) and Virginia wild rye (Elymus 

virginicus), with some big bluestem (Andopogon gerardii) intermixed.  The uplands also 

contained other planted broadleaves, such as birdsfoot trefoil (Lotus corniculatus), round 

headed bush clover (Lespedeza capitata), deer-tongue (Dichanthelium clandestinum), and 

teasel (Dipsacus laciniatus). 

The overall wetland area, open water areas, culvert locations, Lift Station #4, and wetland 

monitoring stations are shown on Figure 2.  The lift station and underdrain system drain the 

groundwater under the area covered by the 40 mil High Density Polyethylene (HDPE) liner, 
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which is impermeable.  The liner generally covers the central portion of the wetland restoration 

area up to the east pond.  The west pond is not underlain by the liner. 

During the 2017 survey effort a handheld GPS unit was used to map the boundaries of the 

wetland mitigation area, and acreages were calculated using GIS.  The total acreage of the 

wetland mitigation site was 1.6 acres.  The West Pond area was 0.5 acres, the central ditch was 

0.3 acres, and the East Pond area was 0.8 acres. The 2018 and 2019 surveys were consistent 

with the 2017 effort, and the acreages were the same. 

In the 2014-2016 surveys the open water areas of the east and west ponds lacked vegetation, 

which precluded them from being considered functioning wetlands.  However, these ponds were 

being filled with silt from onsite erosion.  In 2017 sample period occurred in a very dry period.  

The west pond developed a wild millet community.  From 2015 through 2017 there was more 

submerged aquatic vegetation visible than in the initial monitoring year 2014.  It was not 

possible to identify the aquatics to species, but it is believed that there was Ludwigia and 

Potamogeton species.  The 2018 survey was in a very wet year, and it created optimal conditions 

for cattails to spread into the ponds, and their plant communities became dominated by the 

species. The 2019 survey in a fairly wet year also demonstrated that cattails have virtually 

overtaken the entirety of the east and west ponds. 

There was no evidence of waterfowl usage in either the east or west ponds.  This is the first year 

that waterfowl or evidence of water usage was not present in the ponds.  The lack of water and 

the dense stand of cattails precluded their usage. Mallards and wood ducks were observed 

feeding and loafing in the stormwater ponds and on other waterbodies at the Avtex Site.  Canada 

geese were observed browsing within the fenced portion of the groundwater leachate plant.  

White-tailed deer sign continued to be abundant in 2019, and one adult doe with a fawn was 

observed near the east pond. 

A doe and fawn white-tailed deer above the east pond (facing southwest). 
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Figure 2.  Wetland Restoration Area Site Layout for September 2019 Wetland Monitoring. 
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2.2 Wetland Monitoring Stations 

Two permanent wetland monitoring stations, the East Monitoring Station and the West 

Monitoring Station, were established in 2014 to document changes in species composition over 

the monitoring period.  Establishment of the monitoring station consisted of placing a marker 

stake and installing a piezometer (shallow water monitoring well) at each site.  The locations of 

the monitoring stations are shown on Figure 2.  The East Monitoring Station piezometer 

measures to a depth of approximately 24 inches due to the presence of the HDPE liner at that 

depth, and the West Monitoring Station piezometer measures to 36 inches below the surface. 

West (left) and East (right) Wetland Monitoring Stations showing piezometers locations. 

 

Since the soils were imported to the Site for restoration/creation, it is understood that the 

typical hydric soil indicators, such as low chroma matrix, mottling, hydrogen-sulfide smell, etc., 

would likely be lacking for the monitoring period, but efforts have been made to document 

changes over time.  The presence of hydric soils and evidence of reducing soil conditions were 

documented.  In addition, the presence of soil saturation and/or inundation within restoration 

areas was noted. 

Wetland hydrology was observed and photographed.  Areas of inundation and saturation were 

noted, as well as areas without the proper hydrology, i.e. uplands. 
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2.3 Wetland Monitoring Station Observations 

The field wetland data sheets for the wetland monitoring stations are included in Attachment 1.  

The data sheets list the dominant species and percent cover for those species within a 0.01-acre 

area.  The area was obtained by analyzing an approximately 24-foot diameter circle with the 

monitoring station stake being the center of that circle.  The monitoring stations were 

positioned so that the wetland, wetland fringe, and the adjacent upland were within the survey 

area. 

West (left) and East (right) Wetland Monitoring Stations showing piezometers and 

marking stakes pre-maintenance. 

 

 

West (left) and East (right) Wetland Monitoring Stations showing piezometers and 

marking stakes post maintenance. 

 

 

In general, the monitoring stations had both upland and wetland plant communities and a 

narrow transition zone between those two habitat types that had a mixture of upland and 

wetland vegetation.  Figure 2 illustrates the approximate wetland boundaries for the overall 

mitigation site and the wetland monitoring station locations.  The 2019 boundaries were 

virtually identical to the 2014-2018 boundaries.  The figure at the end of Attachment 4 shows 

each of the GPS points that were taken during the 2017 survey.  The 2019 boundary was 

unchanged. 

The West Monitoring Station piezometer had groundwater present at 28.2 inches, and the East 

Monitoring Station piezometer was dry. 
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It is likely that water from stormwater events moves through the soil from the surface to the 

liner, and this groundwater migrates down-gradient to the west.  The drawings for Lift Station 

#4 and underdrain system are included in Attachment 4.  Lift Station #4 and the underdrain 

system pumps groundwater below the HDPE liner to the GLTP for treatment. 

The soils throughout the wetland restoration area are composed of mixed fill imported from 

outside the Avtex Site.  There is a mixture of rock, sand, and loam with some clay that makes any 

soil core difficult to analyze.  There were no clear indications of reducing soil conditions, except 

on the thin surface soils near the saturated ponds and ditches that appeared to be reducing due 

to prolonged inundation.  In general, the soil colors ranged from 10YR5/6 to 10YR6/6 with 

textures ranging from a coarse sandy loam to a clayey loam.  There was a very dark surface layer 

in the top four inches in the wettest portion of the sample plot of the east monitoring station 

that was 10YR3/1. It met the hydric soil field indicator of Redox Dark Surface (F6). 

Soil core samples from West Monitoring Station with wetland point (left) and upland point 

(right). 

 

 

Soil core samples from East Monitoring Station with wetland point (left) and upland point 

(right). 
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3.0 Management Implications and Suggested Improvements 

There are three primary recommendations for the long-term management success of the 

wetland restoration area.  These recommendations include:1) Phragmites control; 2) cattail 

control; and 3) installation of check dams. 

Phragmites Control  During the 2014 through 2017 wetland surveys, two very small 

populations of common reed or Phragmites (Phragmites australis) were identified in the east 

end of the wetland restoration area.  The population coverage appeared to have been growing 

annually, which was a concern.  This invasive species has the potential to expand and dominate 

the wetland habitats. 

The small stands of Phragmites were mowed during the summer of 2017 prior to seed setting, 

and they were spot treated with herbicide [Roundup® Super Concentrate: 3% solution in tank 

sprayer] in October 2016 and again in May 2017. The areas were mowed in July 2018 and 

spraying occurred in October 2018.  In 2019 Phragmites was mowed in July and the areas were 

spot treated with herbicides in late October. 

The herbicide-treated area just southwest of the east pond. 

 

A continual aggressive approach to controlling this species will help ensure that a diverse 

wetland plant community is maintained over time.  The mowing and herbicide treatment of 

these populations appears to be effective.  Continual control of this species was discussed with 

the local support staff, and the area of concern was visited. 

The U.S. Environmental Protection Agency (USEPA) provided a comment on the phragmites 

control. According to Jeffrey Thomas USEPA Comment Letter (September 10, 2018): 

“14. Appendix C: The method used for control of invasives (i.e., Phragmites) in the wetlands 

should be re-evaluated and the literature should be reviewed to identify approaches that may 
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be more effective (i.e., late summer application of an approved herbicide to ensure uptake by 

the plants and translocation to the root system).” 

The text for control of invasives, especially the non-native Phragmites or common reed has been 

updated in this annual monitoring plan.  A review of the literature (example links provided 

below) was completed, and they describe techniques for controlling Phragmites that are very 

similar to our original approach.  Since mowing would have minimal success over the long term, 

a combination of mowing and herbicides will continue to be the long-term strategy for 

eliminating or minimizing Phragmites.  As recommended in the Phragmites Control for 

Landowners – Virginia Coastal Zone Management Program prepared by the Virginia 

Department of Conservation & Recreation (VADCR 2007) glyphosate and/or imazapyr would be 

appropriate for use in the wetland mitigation site. 

Phragmites regenerating after mowing near the West Pond.  Notice that the stand is thin 

and other vegetation is growing under the Phragmites. This area should be treated with 

herbicide. 

 

According to the Virginia DCR, glyphosate is a broad-spectrum, foliar-applied herbicide, that 

kills any green plant tissue it contacts.  Glyphosate degrades rapidly in soil.  Glyphosate-based 

herbicides are not “restricted use” and are readily available to the public.  However, an aquatic 

formulation of glyphosate must be applied to Phragmites. Rodeo®, AquaNeat® and Glypro®, 

among others, are aquatic formulations (VADCR 2007). 

Imazapyr also is a broad-spectrum, foliar-applied herbicide, but it does not kill many conifers 

(pines, red cedar), and some wetland shrubs (wax myrtle) appear to be resistant (these species 

are not a concern in Front Royal).  Imazapyr remains active longer than glyphosate, although it 

breaks down rapidly in moist soil or water.  The label states that only certified aquatic pesticide 

applicators may use imazapyr.  A product called Habitat® is one formulation of this herbicide 
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that is approved for use in wetlands to control Phragmites. Imazapyr costs more per treated acre 

than glyphosate but seems to be more effective at controlling Phragmites, probably because of 

its slower degradation and soil activity (VADCR 2007). 

Based on 2018 and 2019 field surveys, ongoing Phragmites treatments (i.e. a combination of 

mowing and herbicide application) are having the desired effect on the phragmites stands (i.e. 

the stands are being reduced in size with fewer individual plants and native species are replacing 

the Phragmites).  In addition, it was confirmed that there are no native Phragmites plants in the 

wetland mitigation site. 

Since Phragmites is not being controlled in the upstream watershed for the wetland mitigation 

site, it is likely that spot treatments of Phragmites will be necessary to ensure that the mitigation 

site remain populated with native species. 

Links for additional Phragmites information: 

https://www.deq.virginia.gov/Portals/0/DEQ/CoastalZoneManagement/task10-03-07.pdf 

https://www.fws.gov/GOMCP/pdfs/phragmitesQA_factsheet.pdf 

https://mnfi.anr.msu.edu/phragmites/treatment.cfm 

https://www.ecolandscaping.org/07/invasive-plants/successfully-managing-phragmites/ 

https://www.massaudubon.org/content/download/9330/155607/file/Salt-Marsh-Phragmites-

Tiner-English.pdf 

 

Cattail Control  Two other species of concern in the wetland restoration area include 

broadleaf cattail and narrowleaf cattail.  These species are colonial and have the ability to 

overtake a wetland plant community.  Herbicide application is not recommended to control 

cattails, because cattails are present throughout the entire wetland restoration area, and 

herbicides would adversely affect the planted and native wetland species.  It was recommended 

in 2016 monitoring plan that the cattails should be mowed at a height of approximately 18-24 

inches in mid-July to stunt their colonization/progression throughout the Site.  In addition, it 

was recommended that a sickle mower would be advantageous for mowing in areas of the 

wetland fringe where cattails grow but are difficult to reach with normal mowing equipment.  

No evidence of cattail control was observed during the 2017 survey, but much of the area along 

the central ditch was mowed with the sickle mower in 2018. It appeared that this method is 

effective in getting sunlight to the ground and letting other plants have an opportunity to grow.  

It does not appear that cattails in the central ditch were mowed in 2019, but it is recommended 

for future years to create plant diversity. 

https://www.massaudubon.org/content/download/9330/155607/file/Salt-Marsh-Phragmites-Tiner-English.pdf
https://www.massaudubon.org/content/download/9330/155607/file/Salt-Marsh-Phragmites-Tiner-English.pdf
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Check Dams  Both the east and west ponds have been affected by siltation from the 

surrounding watershed and have become very shallow.  Most of the siltation occurred within the 

first 2-3 years after the site was developed.  With ongoing redevelopment occurring in the 

upstream watershed east of the CSX railroad, there will be potential siltation during 

construction operations and an increase in impervious surfaces from buildings, parking lots, 

and roadways.  The impervious surfaces will create a greater stormwater influx that could affect 

the wetland restoration site. 

Siltation and natural erosion processes will fill these wetlands over time and it is considered a 

natural process, however to increase the long-term viability of the ponded areas and to slow the 

stormwater, it is recommended that three check dams be installed in the waterways just 

downstream from the ponds.  The proposed locations are shown on Figure 4-5.  These small 

dams would slow stormwater flow through the wetland restoration site, and they would add 

depth to the two ponds and create more wetland habitat for waterbirds and amphibians.  

Currently, in dry years the ponds are almost completely dry, and cattails have claimed 

approximately 70-80% cover in the east and west ponds.  The increased depth in the pond 

would also allow aquatic macrophytes to become established that would be beneficial for 

waterfowl. 

The check dams would be approximately three feet in height with a slight V-notch in the middle. 

The top of the dam would be 12-feet-wide with the base being approximately 20-feet-wide. The 

length perpendicular to the channel would depend upon the channel width but would generally 

be approximately 20-25 feet from bank to bank. 

The dams would also be constructed to allow equipment to drive over the wetland restoration 

area.  Currently, mowers and ATVs are being driven through portions of the wetland mitigation 

site to allow access to monitoring wells and during mowing/maintenance.  This denudes the 

vegetation in the restoration area. 

The check dams could be designed in several ways (e.g. rip-rap structure on the left and 

articulated concrete mat on the right), but they would be armored to ensure their long-

term viability. 
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Attachment 1 - Wetland Data Sheets 
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Attachment 2 – 2019 Wetland Monitoring - Photograph Log 
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West Pond facing northwest, notice cattails dominate throughout the pond. 

 

 

Southeast corner of the West Pond showing an area where cattails were knocked down, 
presumably from high winds, facing west. 
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The south end of the West Pond showing the very dense stand of cattails, facing east. 

 

 

East side of the West Pond where water enters from the central ditch through the culvert to 
the pond, facing northeast. 
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West monitoring station pre-maintenance, showing wetland community on the left, and 
the upland community on the right, facing south. 

 

 

West monitoring station post maintenance, facing south. 
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East monitoring station pre-maintenance, facing southeast. There was a mowed path on 
the northern side of the plot marking stake. 

 

 

East monitoring station post-maintenance with wetland plant community in the ditch in 
the background, facing south. 
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West monitoring station soil core sample. Notice the dark surface layer. 

 

 

East monitoring station soil core sample. Soils had a dark surface layer with some signs of 
reducing conditions, but the surface layer is not shown well in the photograph, because it 
was dry and did not stay intact for the photograph. 
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The ditch from east enters the central ditch just downstream from the east monitoring 
station, facing east.  Stormwater flows from the area east of the railroad tracks and into 
this ditch. 

 

 

Upstream end of the central ditch near the east monitoring station, facing west.
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South end of the central ditch showing the lift station in the background, facing west.

 

 

South end of the central ditch, facing east (upstream). The culvert in the foreground goes 
under the road and into the West Pond.
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Photograph of cattail stand that was not mowed.  Notice that there is bare soil with 
virtually no other species present. 

 

 

Area where cattails were mowed and regrowth of cattails. Notice that other species are also 
beginning to emerge since the cattails were cut and sunlight was allowed to reach the soil 
surface. 
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The ditch downstream from the West Pond, facing north (downstream).  A check dam in 
this area could add water depth to the wetland and lengthen its’ life span. 

 

 

Mowed area in the central ditch where equipment crosses just downstream from the East 
Pond. This would be a good location for a check dam.  A check dam in this area would add 
water depth to the wetland, lengthen its’ life span, and keep equipment out of the wetland 
mitigation site. 
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Attachment 3 - Wetland Restoration Monitoring – Scope of Work 

Source:  FMC OPERATIONS AND MAINTENANCE PLAN, March14, 2014 
 
2.4 WETLAND RESTORATION MONITORING 
 
The wetland restoration area completed as part of the OU-7 remediation (refer to Figure 1) will 
be monitored annually for 5 full growing seasons after the restoration area has been constructed 
and planted. The first monitoring event will occur in the fall of 2014. Monitoring will occur 
annually in the fall through 2018. 
 
Monitoring events will focus on evaluating the success of the wetland restoration, including an 
assessment of hydrology, soils, and vegetation within the restoration area. These parameters will 
be evaluated based on the following success·criteria: 
 

• The success of the hydrologic regime will be evaluated and documented using 
photographs and field observation notes collected throughout the monitoring period. 
Field observations will include recording the location of the water table, noting 
indications of the oxidation/reduction process in the emergent wetland area and 
documenting the presence of facultative wetland (F ACVV) and/ or obligate wetland 
(OBL) plant species. With respect to recording water depths and/ or surface water 
elevations, it should be noted that surface water is the primary source of hydrology for 
the wetland restoration area and will be the most important indicator of a successful 
hydrologic regime. 
 
• Assessment of hydric soils will be based on the presence of soil saturation and/ or 
inundation within restoration areas [the soil was imported to the Site for restoration/ 
creation, ·and therefore, the typical hydric soil indicators (e.g., mottling, low chroma 
matrix, etc.) will likely be lacking for the monitoring period.). 
 
• The establishment of hydrophytic vegetation will be assessed based on the presence of 
the desired plant community types within the·restoration area by the end of the 5-year 
monitoring period. Species composition shall consist of greater than 50%. facultative 
(FAC) or wetter (FACW or OBL) vegetation by the end of the 5-year monitoring period. 
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Attachment 4 – Underdrain and Lift Station 4 Drawings 

Source:  FMC OU-7 Updates and Modification to Final Remedial Design, 2011. 

 

Figure 4.1.  Lift Station 4 and Underdrain Collection 
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Figure 4.2.  Lift Station 4 and Underdrain Collection 
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Figure 4.3.  Underdrain Trench Detail. 
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Figure 4-4.  Wetland Restoration Area Site Layout with GPS data points for September 2017 Wetland Monitoring. The boundaries in 2019 were consistent with the 2017 GPS points. 
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Figure 4-5. Wetland Restoration Area Proposed Improvements. 
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GAS VENT INSPECTION AND MONITORING FORM 
Avtex Fibers Superfund Site  

Front Royal, Virginia 
 

Date:                 
Technician:                
Basins Included in Inspection (circle each):  

SBs 1, 3, 4    VBs 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11   New Landfill 
 

Precipitation (current) □ rain □ snow □ sleet □ mix □ other 
□ light □ moderate □ heavy 

Temperature (current)   F 
Wind Direction (blowing from) □ N □ NE □ E □ SE □ variable 

□ S □ SW □ W □ NW 

Approximate Wind Speed   mph 

Cloud Cover □ clear □ lt. clouds □ overcast □ foggy 

Barometric Pressure   inches 
 

Question Response Comments 
1. Are any of the vents disturbed 

or damaged? If yes, provide 
specific comments. 

 
 

Yes   No          
         
         
          

2. Are all vent screens intact? If 
NO, provide specific 
comments 

 
 

Yes   No          
         
         
          

3. Are any vent opening 
obstructed? If YES, provide 
specific comments. 

Yes   No          
         
         
          

 
4. Photos – collected of issues or 

conditions require major 
repair or rework.  Describe. 

Yes   No          
         
         
          

5. Any conditions that prevent 
system from operating 
properly or present an 
immediate threat to human 
health or environment.  If 
YES, make notifications 

Yes   No          
         
         
         
          

Additional comments/observations/concerns:            
                     
                     
                     
   Note: If further space is required, provide comments on a separate sheet. 

March 11, 2019
M. Robinson & M. Harder

50

10-15

29.57

SB-1, GV01 leaning 5 deg E; SB-1 GV-04 leaning 15 deg SW

 SB-1, GV-9 leaning 5 deg W; SB-1, GV-10 leaning 20 deg N

 SB-1, GV-11 leaning 5 deg N; SB-1, GV-15 leaning 5 deg E

SB-1, GV-19 leaning 10 deg W; SB-1, GV-21 leaning 15 deg N

SB-1, GV-24 leaning 15 deg SW; SB-1, GV-25 leaning 20 deg S

SB-1, GV-26 leaning 5 deg S; SB-1, GV-29 leaning 15 deg N

SB-1, GV-33 leaning 10 deg W; SB-4, GV-1 leaning 5 deg. W

SB-4, GV-5 leaning 5 deg. W; SB-4, GV 9 leaning 5 deg W



GAS VENT INSPECTION AND MONITORING FORM 
Avtex Fibers Superfund Site  

Front Royal, Virginia 
 

Date:                 
Technician:                
Basins Included in Inspection (circle each):  

SBs 1, 3, 4    VBs 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11   New Landfill 
 

Precipitation (current) □ rain □ snow □ sleet □ mix □ other 
□ light □ moderate □ heavy 

Temperature (current)   F 
Wind Direction (blowing from) □ N □ NE □ E □ SE □ variable 

□ S □ SW □ W □ NW 

Approximate Wind Speed   mph 

Cloud Cover □ clear □ lt. clouds □ overcast □ foggy 

Barometric Pressure   inches 
 

Question Response Comments 
1. Are any of the vents disturbed 

or damaged? If yes, provide 
specific comments. 

 
 

Yes   No          
         
         
          

2. Are all vent screens intact? If 
NO, provide specific 
comments 

 
 

Yes   No          
         
         
          

3. Are any vent opening 
obstructed? If YES, provide 
specific comments. 

Yes   No          
         
         
          

 
4. Photos – collected of issues or 

conditions require major 
repair or rework.  Describe. 

Yes   No          
         
         
          

5. Any conditions that prevent 
system from operating 
properly or present an 
immediate threat to human 
health or environment.  If 
YES, make notifications 

Yes   No          
         
         
         
          

Additional comments/observations/concerns:            
                     
                     
                     
   Note: If further space is required, provide comments on a separate sheet. 

March 11, 2019
M. Robinson & M. Harder

50

10 - 15

29.57

OU-7, GV-1 leaning 5 deg W

 OU-7, GV-9 leaning 10 deg W

 OU-7, GV-10 leaning 5 deg W



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

NLF

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 18:18 6.1 >100 0 NoneOU10GV22 29.54

Vent Reading 03/11/19 18:20 17.1 >100 0 NoneOU10GV23 29.52

Vent Reading 03/11/19 18:23 22.6 >100 0 NoneOU10GV24 29.53

Vent Reading 03/11/19 18:22 23.9 >100 0 NoneOU10GV25 29.53



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-1

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 17:08 0 0 0 NoneSB1-GV01 29.57

Vent Reading 03/11/19 17:05 0 0 0 NoneSB1-GV03 29.58

Vent Reading 03/11/19 17:14 0 0 0 NoneSB1-GV04 29.57

Vent Reading 03/11/19 17:12 0 0 0 NoneSB1-GV05 29.57

Vent Reading 03/11/19 17:10 0 0 0 NoneSB1-GV06 29.57

Vent Reading 03/11/19 17:21 0 0 0 NoneSB1-GV09 29.56

Vent Reading 03/11/19 17:19 0 0 0 NoneSB1-GV12 29.57

Vent Reading 03/11/19 17:17 0 0 0 NoneSB1-GV13 29.57

Vent Reading 03/11/19 17:25 0 0 0 NoneSB1-GV15 29.56

Vent Reading 03/11/19 17:31 0 0 0 NoneSB1-GV18 29.56

Vent Reading 03/11/19 17:27 0 0 0 NoneSB1-GV20 29.57

Vent Reading 03/11/19 17:29 0.4 8 0 NoneSB1-GV21 29.57

Vent Reading 03/11/19 17:34 0 0 0 NoneSB1-GV23 29.56

Vent Reading 03/11/19 17:36 0.1 2 0 NoneSB1-GV29 29.55



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-3

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 16:52 0 0 0 NoneSB3-GV01 29.59

Vent Reading 03/11/19 16:51 1.9 38 0 NoneSB3-GV02 29.58

Vent Reading 03/11/19 16:48 0.1 2 0 NoneSB3-GV03 29.58

Vent Reading 03/11/19 16:47 1.9 38 0 NoneSB3-GV04 29.58

Vent Reading 03/11/19 16:45 0 0 0 NoneSB3-GV05 29.56

Vent Reading 03/11/19 17:00 0.2 4 0 NoneSB3-GV06 29.56

Vent Reading 03/11/19 16:55 0 0 0 NoneSB3-GV07 29.57

Vent Reading 03/11/19 16:57 3.9 78 0 NoneSB3-GV10 29.58

Vent Reading 03/11/19 16:59 7.5 >100 0 NoneSB3-GV11 29.58



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-4

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 16:32 0 0 0 NoneSB4-GV01 29.56

Vent Reading 03/11/19 16:35 0 0 0 NoneSB4-GV02 29.56

Vent Reading 03/11/19 16:38 0 0 0 NoneSB4-GV03 29.56

Vent Reading 03/11/19 16:40 14.4 >100 0 NoneSB4-GV04 29.57

Vent Reading 03/11/19 16:29 0 0 0 NoneSB4-GV07 29.57

Vent Reading 03/11/19 16:12 0.1 2 0 NoneSB4-GV09 29.55

Vent Reading 03/11/19 16:14 0 0 0 NoneSB4-GV10 29.57

Vent Reading 03/11/19 16:16 0 0 0 NoneSB4-GV11 29.56

Vent Reading 03/11/19 16:17 0 0 0 NoneSB4-GV12 29.57

Vent Reading 03/11/19 16:24 0 0 0 NoneSB4-GV13 29.56

Vent Reading 03/11/19 16:26 0 0 0 NoneSB4-GV15 29.57

Vent Reading 03/11/19 16:36 0 0 0 NoneSB4-GV18 29.56

Vent Reading 03/11/19 16:23 0 0 0 NoneSB4-GV21 29.57

Vent Reading 03/11/19 16:20 0 0 0 NoneSB4-GV22 29.57



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-1

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 18:25 1.7 34 0 NoneOU10GV11 29.53

Vent Reading 03/11/19 18:27 0.7 14 0 NoneOU10GV12 29.55



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-10

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 17:46 27.1 >100 0 NoneOU7-GV04 29.54

Vent Reading 03/11/19 17:45 18.5 >100 0 NoneOU7-GV05 29.54

Vent Reading 03/11/19 17:43 21.3 >100 0 NoneOU7-GV06 29.57



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-11

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 17:58 31 >100 0 NoneOU7-GV07 N/A

Vent Reading 03/11/19 18:00 0 0 0 NoneOU7-GV08 29.54

Vent Reading 03/11/19 18:02 0.6 12 0 NoneOU7-GV09 29.54

Vent Reading 03/11/19 18:03 0 0 0 NoneOU7-GV10 29.55



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-2, VB-3

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 18:32 9.8 >100 0 NoneOU10GV13 29.55

Vent Reading 03/11/19 18:31 2.8 56 0 NoneOU10GV14 29.55

Vent Reading 03/11/19 18:34 3.7 74 0 NoneOU10GV15 29.54

Vent Reading 03/11/19 18:37 4.1 82 0 NoneOU10GV16 29.55

Vent Reading 03/11/19 18:35 2.6 52 0 NoneOU10GV17 29.54



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-4, VB-5, VB-6

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 18:49 45.6 >100 0 NoneOU10GV01 29.55

Vent Reading 03/11/19 18:51 11.5 >100 0 NoneOU10GV02 29.55

Vent Reading 03/11/19 18:53 43.5 >100 0 NoneOU10GV03 29.55

Vent Reading, Before Filter 03/12/19 17:15 52.3 >100 0 0.0 NoneOU10GV04 29.68

Vent Reading, After Filter 03/12/19 17:14 35.9 >100 0 0.0 NoneOU10GV04 29.68

Breathing Zone 03/12/19 17:13 0 0 0 0.0 NoneOU10BZ04 29.64

Vent Reading, Before Filter 03/12/19 17:20 48.8 >100 16 0.0 NoneOU10GV05 29.67

Vent Reading, After Filter 03/12/19 17:19 5.5 >100 0 0.0 NoneOU10GV05 29.67

Breathing Zone 03/12/19 17:17 0 0 0 0.0 NoneOU10BZ05 29.69

Vent Reading 03/11/19 18:47 44.9 >100 0 NoneOU10GV06 29.55

Vent Reading 03/11/19 18:45 37.9 >100 0 NoneOU10GV07 29.55

Vent Reading 03/11/19 18:43 32.9 >100 0 NoneOU10GV08 29.55

Vent Reading 03/11/19 18:41 43.8 >100 0 NoneOU10GV09 29.54

Vent Reading 03/11/19 18:40 28.2 >100 0 NoneOU10GV10 29.55



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-7, VB-8

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 18:16 2 40 0 NoneOU10GV18 29.54

Vent Reading 03/11/19 18:10 0.3 6 0 NoneOU10GV19 29.55

Vent Reading 03/11/19 18:12 4.9 98 0 NoneOU10GV20 29.54

Vent Reading 03/11/19 18:14 14.9 >100 0 NoneOU10GV21 29.53



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-9

M. Robinson

2019-Qtr1

3/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 03/11/19 17:52 0.9 18 0 NoneOU7-GV01 29.55

Vent Reading 03/11/19 17:51 0 0 0 NoneOU7-GV02 29.55

Vent Reading 03/11/19 17:49 51.9 >100 3 NoneOU7-GV03 29.54

Vent Reading 03/11/19 18:05 34.7 >100 0 NoneOU7-GV11 29.55



GAS VENT INSPECTION AND MONITORING FORM 
Avtex Fibers Superfund Site  

Front Royal, Virginia 
 

Date:                 
Technician:                
Basins Included in Inspection (circle each):  

SBs 1, 3, 4    VBs 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11   New Landfill 
 

Precipitation (current) □ rain □ snow □ sleet □ mix □ other 
□ light □ moderate □ heavy 

Temperature (current)   F 
Wind Direction (blowing from) □ N □ NE □ E □ SE □ variable 

□ S □ SW □ W □ NW 

Approximate Wind Speed   mph 

Cloud Cover □ clear □ lt. clouds □ overcast □ foggy 

Barometric Pressure   inches 
 

Question Response Comments 
1. Are any of the vents disturbed 

or damaged? If yes, provide 
specific comments. 

 
 

Yes   No          
         
         
          

2. Are all vent screens intact? If 
NO, provide specific 
comments 

 
 

Yes   No          
         
         
          

3. Are any vent opening 
obstructed? If YES, provide 
specific comments. 

Yes   No          
         
         
          

 
4. Photos – collected of issues or 

conditions require major 
repair or rework.  Describe. 

Yes   No          
         
         
          

5. Any conditions that prevent 
system from operating 
properly or present an 
immediate threat to human 
health or environment.  If 
YES, make notifications 

Yes   No          
         
         
         
          

Additional comments/observations/concerns:            
                     
                     
                     
   Note: If further space is required, provide comments on a separate sheet. 

June 10, 2019
M. Robinson & M. Harder

67

1-5

29.38

SB-1, GV01 leaning 5 deg E; SB-1 GV-04 leaning 15 deg SW

 SB-1, GV-9 leaning 5 deg W; SB-1, GV-10 leaning 20 deg N

 SB-1, GV-11 leaning 5 deg N; SB-1, GV-15 leaning 5 deg E

SB-1, GV-19 leaning 10 deg W; SB-1, GV-21 leaning 15 deg N

SB-1, GV-24 leaning 15 deg SW; SB-1, GV-25 leaning 20 deg S

SB-1, GV-26 leaning 5 deg S; SB-1, GV-29 leaning 15 deg N

SB-1, GV-33 leaning 10 deg W; SB-4, GV-1 leaning 5 deg. W

SB-4, GV-5 leaning 5 deg. W; SB-4, GV 9 leaning 5 deg W



GAS VENT INSPECTION AND MONITORING FORM 
Avtex Fibers Superfund Site  

Front Royal, Virginia 
 

Date:                 
Technician:                
Basins Included in Inspection (circle each):  

SBs 1, 3, 4    VBs 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11   New Landfill 
 

Precipitation (current) □ rain □ snow □ sleet □ mix □ other 
□ light □ moderate □ heavy 

Temperature (current)   F 
Wind Direction (blowing from) □ N □ NE □ E □ SE □ variable 

□ S □ SW □ W □ NW 

Approximate Wind Speed   mph 

Cloud Cover □ clear □ lt. clouds □ overcast □ foggy 

Barometric Pressure   inches 
 

Question Response Comments 
1. Are any of the vents disturbed 

or damaged? If yes, provide 
specific comments. 

 
 

Yes   No          
         
         
          

2. Are all vent screens intact? If 
NO, provide specific 
comments 

 
 

Yes   No          
         
         
          

3. Are any vent opening 
obstructed? If YES, provide 
specific comments. 

Yes   No          
         
         
          

 
4. Photos – collected of issues or 

conditions require major 
repair or rework.  Describe. 

Yes   No          
         
         
          

5. Any conditions that prevent 
system from operating 
properly or present an 
immediate threat to human 
health or environment.  If 
YES, make notifications 

Yes   No          
         
         
         
          

Additional comments/observations/concerns:            
                     
                     
                     
   Note: If further space is required, provide comments on a separate sheet. 

June 11, 2019
M. Robinson & M. Harder

69

1 - 5

29.47

OU-7, GV-1 leaning 5 deg W

 OU-7, GV-9 leaning 10 deg W

 OU-7, GV-10 leaning 5 deg W



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

NLF

M. Robinson

2019-Qtr2

6/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/11/19 16:35 1.6 32 0 NoneOU10GV22 29.53

Vent Reading 06/11/19 16:36 4.1 82 0 NoneOU10GV23 29.52

Vent Reading 06/11/19 16:40 8.8 >100 0 NoneOU10GV24 29.51

Vent Reading 06/11/19 16:38 10.4 >100 0 NoneOU10GV25 29.51



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-1

M. Robinson

2019-Qtr2

6/10/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/10/19 16:24 0.2 4 0 NoneSB1-GV01 29.46

Vent Reading 06/10/19 16:21 1.9 38 1 NoneSB1-GV03 29.46

Vent Reading 06/10/19 16:32 2.4 48 0 NoneSB1-GV04 29.44

Vent Reading 06/10/19 16:30 2.1 42 0 NoneSB1-GV05 29.44

Vent Reading 06/10/19 16:28 11.1 >100 0 NoneSB1-GV06 29.46

Vent Reading 06/10/19 16:37 0.4 8 0 NoneSB1-GV09 29.43

Vent Reading 06/10/19 16:40 3.6 72 0 NoneSB1-GV12 29.41

Vent Reading 06/10/19 16:42 0.2 4 0 NoneSB1-GV13 29.41

Vent Reading 06/10/19 16:44 6.9 >100 0 NoneSB1-GV15 29.42

Vent Reading 06/10/19 16:47 2.8 56 0 NoneSB1-GV18 29.41

Vent Reading 06/10/19 16:55 1.5 30 0 NoneSB1-GV20 29.4

Vent Reading 06/10/19 17:01 1.7 34 0 NoneSB1-GV21 29.42

Vent Reading 06/10/19 17:04 0 0 0 NoneSB1-GV23 29.41

Vent Reading 06/10/19 17:08 1.3 26 0 NoneSB1-GV29 29.4



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-3

M. Robinson

2019-Qtr2

6/10/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/10/19 16:09 0 0 1 NoneSB3-GV01 29.48

Vent Reading 06/10/19 16:08 6.5 >100 1 NoneSB3-GV02 29.46

Vent Reading 06/10/19 16:06 8.9 >100 1 NoneSB3-GV03 29.46

Vent Reading 06/10/19 16:04 23.8 >100 1 NoneSB3-GV04 29.45

Vent Reading 06/10/19 16:02 7.2 >100 2 NoneSB3-GV05 29.45

Vent Reading 06/10/19 16:17 4.3 86 1 NoneSB3-GV06 29.47

Vent Reading 06/10/19 16:11 0 0 1 NoneSB3-GV07 29.46

Vent Reading 06/10/19 16:14 0 0 1 NoneSB3-GV10 29.47

Vent Reading 06/10/19 16:15 17.8 >100 2 NoneSB3-GV11 29.46



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-4

M. Robinson

2019-Qtr2

6/10/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/10/19 16:00 2.9 58 1 NoneSB4-GV01 29.45

Vent Reading 06/10/19 15:58 2.9 58 1 NoneSB4-GV02 29.45

Vent Reading 06/10/19 15:53 2 40 1 NoneSB4-GV03 29.45

Vent Reading 06/10/19 15:51 37 >100 8 NoneSB4-GV04 29.44

Vent Reading 06/10/19 15:48 8.6 >100 1 NoneSB4-GV07 29.43

Vent Reading 06/10/19 15:27 4.2 84 0 NoneSB4-GV09 29.37

Vent Reading 06/10/19 15:29 0 0 0 NoneSB4-GV10 29.39

Vent Reading 06/10/19 15:33 0.9 18 0 NoneSB4-GV11 29.4

Vent Reading 06/10/19 15:35 0 0 0 NoneSB4-GV12 29.42

Vent Reading 06/10/19 15:41 1.8 36 1 NoneSB4-GV13 29.43

Vent Reading 06/10/19 15:43 14 >100 1 NoneSB4-GV15 29.43

Vent Reading 06/10/19 15:56 0 0 1 NoneSB4-GV18 29.45

Vent Reading 06/10/19 15:40 0 0 1 NoneSB4-GV21 29.43

Vent Reading 06/10/19 15:38 0 0 1 NoneSB4-GV22 29.43



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-1

M. Robinson

2019-Qtr2

6/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/11/19 16:43 6.5 >100 0 NoneOU10GV11 29.5

Vent Reading 06/11/19 16:45 5.9 >100 0 NoneOU10GV12 29.53



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-10

M. Robinson

2019-Qtr2

6/10/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/10/19 17:22 48.4 >100 1 NoneOU7-GV04 29.38

Vent Reading 06/10/19 17:20 39.4 >100 13 NoneOU7-GV05 29.37

Vent Reading 06/10/19 17:17 46.6 >100 1 NoneOU7-GV06 29.42



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-11

M. Robinson

2019-Qtr2

6/10/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/10/19 17:32 48.9 >100 3 NoneOU7-GV07 29.38

Vent Reading 06/10/19 17:34 8.1 >100 0 NoneOU7-GV08 29.38

Vent Reading 06/10/19 17:36 31.4 >100 1 NoneOU7-GV09 29.38

Vent Reading 06/10/19 17:38 43.4 >100 13 NoneOU7-GV10 29.38



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-2, VB-3

M. Robinson

2019-Qtr2

6/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/11/19 16:48 16.4 >100 0 NoneOU10GV13 29.54

Vent Reading 06/11/19 16:47 2.5 50 0 NoneOU10GV14 29.54

Vent Reading 06/11/19 16:53 9.5 >100 0 NoneOU10GV15 29.54

Vent Reading 06/11/19 16:50 4.3 86 0 NoneOU10GV16 29.54

Vent Reading 06/11/19 16:52 2.5 50 0 NoneOU10GV17 29.54



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-4, VB-5, VB-6

M. Robinson

2019-Qtr2

6/11/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/11/19 17:05 42.9 >100 0 NoneOU10GV01 29.55

Vent Reading 06/11/19 17:07 18.8 >100 0 NoneOU10GV02 29.55

Vent Reading 06/11/19 17:09 43 >100 0 NoneOU10GV03 29.55

Vent Reading, Before Filter 06/11/19 17:14 48 >100 1 0.2 NoneOU10GV04 29.55

Vent Reading, After Filter 06/11/19 17:13 34.5 >100 0 0.1 NoneOU10GV04 29.54

Breathing Zone 06/11/19 17:12 0 0 0 0 NoneOU10BZ04 29.54

Vent Reading, Before Filter 06/11/19 17:19 45.7 >100 766 0 NoneOU10GV05 29.56

Vent Reading, After Filter 06/11/19 17:18 4 80 0 0 NoneOU10GV05 29.55

Breathing Zone 06/11/19 17:16 0 0 0 0 NoneOU10BZ05 29.55

Vent Reading 06/11/19 17:03 47 >100 0 NoneOU10GV06 29.54

Vent Reading 06/11/19 17:02 40.7 >100 0 NoneOU10GV07 29.54

Vent Reading 06/11/19 17:00 37.1 >100 0 NoneOU10GV08 29.54

Vent Reading 06/11/19 16:58 41.1 >100 0 NoneOU10GV09 29.54

Vent Reading 06/11/19 16:56 23.9 >100 0 NoneOU10GV10 29.54



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-7, VB-8

M. Robinson

2019-Qtr2

6/10/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/10/19 17:45 5.2 >100 0 NoneOU10GV18 29.38

Vent Reading 06/10/19 17:42 22.7 >100 3 NoneOU10GV19 29.38

Vent Reading 06/10/19 17:43 42.1 >100 0 NoneOU10GV20 29.38

Vent Reading 06/10/19 17:47 29.5 >100 0 NoneOU10GV21 29.37



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-9

M. Robinson

2019-Qtr2

6/10/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 06/10/19 17:27 5.6 >100 0 NoneOU7-GV01 29.38

Vent Reading 06/10/19 17:26 13.2 >100 0 NoneOU7-GV02 29.38

Vent Reading 06/10/19 17:24 50 >100 3 NoneOU7-GV03 29.38

Vent Reading 06/10/19 17:30 53.5 >100 0 NoneOU7-GV11 29.38



GAS VENT INSPECTION AND MONITORING FORM 
Avtex Fibers Superfund Site  

Front Royal, Virginia 
 

Date:                 
Technician:                
Basins Included in Inspection (circle each):  

SBs 1, 3, 4    VBs 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11   New Landfill 
 

Precipitation (current) □ rain □ snow □ sleet □ mix □ other 
□ light □ moderate □ heavy 

Temperature (current)   F 
Wind Direction (blowing from) □ N □ NE □ E □ SE □ variable 

□ S □ SW □ W □ NW 

Approximate Wind Speed   mph 

Cloud Cover □ clear □ lt. clouds □ overcast □ foggy 

Barometric Pressure   inches 
 

Question Response Comments 
1. Are any of the vents disturbed 

or damaged? If yes, provide 
specific comments. 

 
 

Yes   No          
         
         
          

2. Are all vent screens intact? If 
NO, provide specific 
comments 

 
 

Yes   No          
         
         
          

3. Are any vent opening 
obstructed? If YES, provide 
specific comments. 

Yes   No          
         
         
          

 
4. Photos – collected of issues or 

conditions require major 
repair or rework.  Describe. 

Yes   No          
         
         
          

5. Any conditions that prevent 
system from operating 
properly or present an 
immediate threat to human 
health or environment.  If 
YES, make notifications 

Yes   No          
         
         
         
          

Additional comments/observations/concerns:            
                     
                     
                     
   Note: If further space is required, provide comments on a separate sheet. 

September 4, 2019
M. Robinson & M. Harder

80

1-5

29.35

SB-1, GV01 leaning 5 deg E; SB-1 GV-04 leaning 15 deg SW

 SB-1, GV-9 leaning 5 deg W; SB-1, GV-10 leaning 20 deg N

 SB-1, GV-11 leaning 5 deg N; SB-1, GV-15 leaning 5 deg E

SB-1, GV-19 leaning 10 deg W; SB-1, GV-21 leaning 15 deg N

SB-1, GV-24 leaning 15 deg SW; SB-1, GV-25 leaning 20 deg S

SB-1, GV-26 leaning 5 deg S; SB-1, GV-29 leaning 15 deg N

SB-1, GV-33 leaning 10 deg W; SB-4, GV-1 leaning 5 deg. W

SB-4, GV-5 leaning 5 deg. W; SB-4, GV 9 leaning 5 deg W



GAS VENT INSPECTION AND MONITORING FORM 
Avtex Fibers Superfund Site  

Front Royal, Virginia 
 

Date:                 
Technician:                
Basins Included in Inspection (circle each):  

SBs 1, 3, 4    VBs 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11   New Landfill 
 

Precipitation (current) □ rain □ snow □ sleet □ mix □ other 
□ light □ moderate □ heavy 

Temperature (current)   F 
Wind Direction (blowing from) □ N □ NE □ E □ SE □ variable 

□ S □ SW □ W □ NW 

Approximate Wind Speed   mph 

Cloud Cover □ clear □ lt. clouds □ overcast □ foggy 

Barometric Pressure   inches 
 

Question Response Comments 
1. Are any of the vents disturbed 

or damaged? If yes, provide 
specific comments. 

 
 

Yes   No          
         
         
          

2. Are all vent screens intact? If 
NO, provide specific 
comments 

 
 

Yes   No          
         
         
          

3. Are any vent opening 
obstructed? If YES, provide 
specific comments. 

Yes   No          
         
         
          

 
4. Photos – collected of issues or 

conditions require major 
repair or rework.  Describe. 

Yes   No          
         
         
          

5. Any conditions that prevent 
system from operating 
properly or present an 
immediate threat to human 
health or environment.  If 
YES, make notifications 

Yes   No          
         
         
         
          

Additional comments/observations/concerns:            
                     
                     
                     
   Note: If further space is required, provide comments on a separate sheet. 

September 4, 2019
M. Robinson & M. Harder

80

1 - 5

29.35

OU-7, GV-1 leaning 5 deg W

 OU-7, GV-9 leaning 10 deg W

 OU-7, GV-10 leaning 5 deg W



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

NLF

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 9:01 3.7 74 0 NoneOU10GV22 29.45

Vent Reading 09/04/19 9:02 16.3 >100 0 NoneOU10GV23 29.45

Vent Reading 09/04/19 9:05 13.7 >100 0 NoneOU10GV24 29.43

Vent Reading 09/04/19 9:04 17.1 >100 0 NoneOU10GV25 29.44



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-1

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 11:20 0 0 0 NoneSB1-GV01 29.49

Vent Reading 09/04/19 11:18 0 0 0 NoneSB1-GV02 29.5

Vent Reading 09/04/19 11:16 0.2 4 0 NoneSB1-GV03 29.46

Vent Reading 09/04/19 11:25 0 0 0 NoneSB1-GV04 29.5

Vent Reading 09/04/19 11:24 0.3 6 0 NoneSB1-GV05 29.49

Vent Reading 09/04/19 11:22 6.9 >100 0 NoneSB1-GV06 29.49

Vent Reading 09/04/19 11:27 0 0 0 NoneSB1-GV07 29.5

Vent Reading 09/04/19 11:28 0 0 0 NoneSB1-GV08 29.48

Vent Reading 09/04/19 11:30 0 0 0 NoneSB1-GV09 29.49

Vent Reading 09/04/19 11:31 0 0 0 NoneSB1-GV10 29.5

Vent Reading 09/04/19 11:34 0 0 0 NoneSB1-GV11 29.49

Vent Reading 09/04/19 11:36 5.3 >100 0 NoneSB1-GV12 29.49

Vent Reading 09/04/19 11:38 0 0 0 NoneSB1-GV13 29.5

Vent Reading 09/04/19 11:39 0 0 0 NoneSB1-GV14 29.5

Vent Reading 09/04/19 11:41 0 0 0 NoneSB1-GV15 29.5

Vent Reading 09/04/19 11:43 0 0 0 NoneSB1-GV16 29.49

Vent Reading 09/04/19 11:45 0 0 0 NoneSB1-GV17 29.48

Vent Reading 09/04/19 11:47 0.8 16 0 NoneSB1-GV18 29.49

Vent Reading 09/04/19 11:48 0 0 0 NoneSB1-GV19 29.49

Vent Reading 09/04/19 11:50 0.1 2 0 NoneSB1-GV20 29.5

Vent Reading 09/04/19 11:53 0.2 4 0 NoneSB1-GV21 29.51

Vent Reading 09/04/19 11:55 0 0 0 NoneSB1-GV22 29.49

Vent Reading 09/04/19 11:57 0 0 0 NoneSB1-GV23 29.49

Vent Reading 09/04/19 11:59 0 0 0 NoneSB1-GV24 29.49

Vent Reading 09/04/19 12:01 0 0 0 NoneSB1-GV25 29.49



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-1

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 12:03 0 0 0 NoneSB1-GV26 29.49

Vent Reading 09/04/19 12:05 0 0 0 NoneSB1-GV27 29.49

Vent Reading 09/04/19 12:07 0 0 0 NoneSB1-GV28 29.49

Vent Reading 09/04/19 12:09 0 0 0 NoneSB1-GV29 29.49

Vent Reading 09/04/19 12:11 0 0 0 NoneSB1-GV30 29.48

Vent Reading 09/04/19 12:18 0 0 0 NoneSB1-GV31 29.49

Vent Reading 09/04/19 14:14 0.2 4 0 NoneSB1-GV32 29.47

Vent Reading 09/04/19 14:25 0 0 0 NoneSB1-GV33 29.47

Vent Reading 09/04/19 14:22 0 0 0 NoneSB1-GV34 29.47



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-3

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 10:48 0.6 12 0 NoneSB3-GV01 29.51

Vent Reading 09/04/19 10:47 2.3 46 0 NoneSB3-GV02 29.52

Vent Reading 09/04/19 10:45 1.3 26 0 NoneSB3-GV03 29.51

Vent Reading 09/04/19 10:44 6.4 >100 0 NoneSB3-GV04 29.5

Vent Reading 09/04/19 10:42 0.1 2 0 NoneSB3-GV05 29.49

Vent Reading 09/04/19 10:57 1 20 0 NoneSB3-GV06 29.52

Vent Reading 09/04/19 10:50 5.1 >100 0 NoneSB3-GV07 29.51

Vent Reading 09/04/19 10:51 0 0 0 NoneSB3-GV08 29.51

Vent Reading 09/04/19 10:52 0 0 0 NoneSB3-GV09 29.51

Vent Reading 09/04/19 10:53 2.9 58 0 NoneSB3-GV10 29.53

Vent Reading 09/04/19 10:54 6.2 >100 0 NoneSB3-GV11 29.53

Vent Reading 09/04/19 10:56 0 0 0 NoneSB3-GV12 29.53



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-4

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 10:39 0 0 0 NoneSB4-GV01 29.5

Vent Reading 09/04/19 10:38 0 0 0 NoneSB4-GV02 29.5

Vent Reading 09/04/19 10:33 0.1 2 0 NoneSB4-GV03 29.5

Vent Reading 09/04/19 10:31 21.1 >100 0 NoneSB4-GV04 29.5

Vent Reading 09/04/19 10:23 0 0 0 NoneSB4-GV05 29.49

Vent Reading 09/04/19 10:27 3 60 0 NoneSB4-GV06 29.49

Vent Reading 09/04/19 10:28 0.7 14 0 NoneSB4-GV07 29.49

Vent Reading 09/04/19 10:30 0 0 0 NoneSB4-GV08 29.49

Vent Reading 09/04/19 10:03 0 0 0 NoneSB4-GV09 29.5

Vent Reading 09/04/19 10:04 0 0 0 NoneSB4-GV10 29.5

Vent Reading 09/04/19 10:06 0 0 0 NoneSB4-GV11 29.5

Vent Reading 09/04/19 10:08 0 0 0 NoneSB4-GV12 29.49

Vent Reading 09/04/19 10:16 0 0 0 NoneSB4-GV13 29.49

Vent Reading 09/04/19 10:20 0 0 0 NoneSB4-GV14 29.49

Vent Reading 09/04/19 10:17 0.2 4 0 NoneSB4-GV15 29.49

Vent Reading 09/04/19 10:21 0 0 0 NoneSB4-GV16 29.49

Vent Reading 09/04/19 10:12 0 0 0 NoneSB4-GV17 29.51

Vent Reading 09/04/19 10:35 1.6 32 0 NoneSB4-GV18 29.5

Vent Reading 09/04/19 10:25 5.1 >100 0 NoneSB4-GV19 29.5

Vent Reading 09/04/19 10:36 0 0 0 NoneSB4-GV20 29.5

Vent Reading 09/04/19 10:14 0 0 0 NoneSB4-GV21 29.5

Vent Reading 09/04/19 10:11 0 0 0 NoneSB4-GV22 29.51



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-1

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 9:08 6.6 >100 0 NoneOU10GV11 29.43

Vent Reading 09/04/19 9:09 6.5 >100 0 NoneOU10GV12 29.47



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-10

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 8:21 28.4 >100 0 NoneOU7-GV04 29.45

Vent Reading 09/04/19 8:18 7.2 >100 0 NoneOU7-GV05 29.45

Vent Reading 09/04/19 8:16 20.4 >100 0 NoneOU7-GV06 29.44



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-11

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 8:31 21.1 >100 0 NoneOU7-GV07 29.45

Vent Reading 09/04/19 8:33 0 0 0 NoneOU7-GV08 N/A

Vent Reading 09/04/19 8:35 0 0 0 NoneOU7-GV09 29.45

Vent Reading 09/04/19 8:36 5.7 >100 0 NoneOU7-GV10 29.46



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-2, VB-3

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 9:12 15.2 >100 0 NoneOU10GV13 29.45

Vent Reading 09/04/19 9:10 3.6 72 0 NoneOU10GV14 29.46

Vent Reading 09/04/19 9:17 27.3 >100 0 NoneOU10GV15 29.45

Vent Reading 09/04/19 9:13 2.8 56 0 NoneOU10GV16 29.45

Vent Reading 09/04/19 9:15 2 40 0 NoneOU10GV17 29.46



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-4, VB-5, VB-6

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 9:30 46 >100 1 NoneOU10GV01 29.46

Vent Reading 09/04/19 9:32 25.9 >100 1 NoneOU10GV02 29.46

Vent Reading 09/04/19 9:33 46.4 >100 14 NoneOU10GV03 29.45

Vent Reading, Before Filter 09/04/19 9:38 48.2 >100 970 11.8 NoneOU10GV04 29.46

Vent Reading, After Filter 09/04/19 9:37 33 >100 0 3.4 NoneOU10GV04 29.46

Breathing Zone 09/04/19 9:35 0 0 0 0 NoneOU10BZ04 29.46

Vent Reading, Before Filter 09/04/19 9:48 45.8 >100 >1000 10.1 NoneOU10GV05 29.46

Vent Reading, After Filter 09/04/19 9:48 7.9 >100 0 0.1 NoneOU10GV05 29.46

Breathing Zone 09/04/19 9:46 0 0 0 0 NoneOU10BZ05 29.46

Vent Reading 09/04/19 9:28 49.3 >100 3 NoneOU10GV06 29.47

Vent Reading 09/04/19 9:27 47.1 >100 0 NoneOU10GV07 29.46

Vent Reading 09/04/19 9:25 46.9 >100 1 NoneOU10GV08 29.45

Vent Reading 09/04/19 9:23 42.8 >100 1 NoneOU10GV09 29.46

Vent Reading 09/04/19 9:21 29.8 >100 0 NoneOU10GV10 29.45



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-7, VB-8

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 8:59 0.6 12 0 NoneOU10GV18 29.44

Vent Reading 09/04/19 8:54 2.1 42 0 NoneOU10GV19 29.41

Vent Reading 09/04/19 8:55 13.2 >100 0 NoneOU10GV20 29.45

Vent Reading 09/04/19 8:57 7.1 >100 0 NoneOU10GV21 29.45



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-9

M. Robinson

2019-Qtr3

9/4/2019  M. Robinson

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 09/04/19 8:23 41.5 >100 4 NoneOU7-GV01 29.44

Vent Reading 09/04/19 8:25 0.3 6 0 NoneOU7-GV02 29.45

Vent Reading 09/04/19 8:27 0 0 0 NoneOU7-GV03 29.46

Vent Reading 09/04/19 8:29 45.8 >100 1 NoneOU7-GV11 29.44



GAS VENT INSPECTION AND MONITORING FORM 
Avtex Fibers Superfund Site  

Front Royal, Virginia 
 

Date:                 
Technician:                
Basins Included in Inspection (circle each):  

SBs 1, 3, 4    VBs 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11   New Landfill 
 

Precipitation (current) □ rain □ snow □ sleet □ mix □ other 
□ light □ moderate □ heavy 

Temperature (current)   F 
Wind Direction (blowing from) □ N □ NE □ E □ SE □ variable 

□ S □ SW □ W □ NW 

Approximate Wind Speed   mph 

Cloud Cover □ clear □ lt. clouds □ overcast □ foggy 

Barometric Pressure   inches 
 

Question Response Comments 
1. Are any of the vents disturbed 

or damaged? If yes, provide 
specific comments. 

 
 

Yes   No          
         
         
          

2. Are all vent screens intact? If 
NO, provide specific 
comments 

 
 

Yes   No          
         
         
          

3. Are any vent opening 
obstructed? If YES, provide 
specific comments. 

Yes   No          
         
         
          

 
4. Photos – collected of issues or 

conditions require major 
repair or rework.  Describe. 

Yes   No          
         
         
          

5. Any conditions that prevent 
system from operating 
properly or present an 
immediate threat to human 
health or environment.  If 
YES, make notifications 

Yes   No          
         
         
         
          

Additional comments/observations/concerns:            
                     
                     
                     
   Note: If further space is required, provide comments on a separate sheet. 

December 11, 2019
K. Teague & M. Harder

36

1-5

29.8

SB-1, GV01 leaning 5 deg E; SB-1 GV-04 leaning 15 deg SW

 SB-1, GV-9 leaning 5 deg W; SB-1, GV-10 leaning 20 deg N

 SB-1, GV-11 leaning 5 deg N; SB-1, GV-15 leaning 5 deg E

SB-1, GV-19 leaning 10 deg W; SB-1, GV-21 leaning 15 deg N

SB-1, GV-24 leaning 15 deg SW; SB-1, GV-25 leaning 20 deg S

SB-1, GV-26 leaning 5 deg S; SB-1, GV-29 leaning 15 deg N

SB-1, GV-33 leaning 10 deg W; SB-4, GV-1 leaning 5 deg. W

SB-4, GV-5 leaning 5 deg. W; SB-4, GV 9 leaning 5 deg W



GAS VENT INSPECTION AND MONITORING FORM 
Avtex Fibers Superfund Site  

Front Royal, Virginia 
 

Date:                 
Technician:                
Basins Included in Inspection (circle each):  

SBs 1, 3, 4    VBs 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11   New Landfill 
 

Precipitation (current) □ rain □ snow □ sleet □ mix □ other 
□ light □ moderate □ heavy 

Temperature (current)   F 
Wind Direction (blowing from) □ N □ NE □ E □ SE □ variable 

□ S □ SW □ W □ NW 

Approximate Wind Speed   mph 

Cloud Cover □ clear □ lt. clouds □ overcast □ foggy 

Barometric Pressure   inches 
 

Question Response Comments 
1. Are any of the vents disturbed 

or damaged? If yes, provide 
specific comments. 

 
 

Yes   No          
         
         
          

2. Are all vent screens intact? If 
NO, provide specific 
comments 

 
 

Yes   No          
         
         
          

3. Are any vent opening 
obstructed? If YES, provide 
specific comments. 

Yes   No          
         
         
          

 
4. Photos – collected of issues or 

conditions require major 
repair or rework.  Describe. 

Yes   No          
         
         
          

5. Any conditions that prevent 
system from operating 
properly or present an 
immediate threat to human 
health or environment.  If 
YES, make notifications 

Yes   No          
         
         
         
          

Additional comments/observations/concerns:            
                     
                     
                     
   Note: If further space is required, provide comments on a separate sheet. 

December 11, 2019
K. Teague & M. Harder

36

1 - 5

29.8

OU-7, GV-1 leaning 5 deg W

 OU-7, GV-9 leaning 10 deg W

 OU-7, GV-10 leaning 5 deg W



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

NLF

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 11:40 0.2 4 0 NoneOU10GV22 29.74

Vent Reading 12/11/19 11:42 0.2 4 0 NoneOU10GV23 29.75

Vent Reading 12/11/19 11:45 0.2 4 0 NoneOU10GV24 29.74

Vent Reading 12/11/19 11:44 6.1 >100 0 NoneOU10GV25 29.75



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-1

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 9:34 0.1 2 0 NoneSB1-GV01 29.83

Vent Reading 12/11/19 9:31 0.2 4 0 NoneSB1-GV03 29.83

Vent Reading 12/11/19 9:39 0.1 2 0 NoneSB1-GV04 29.84

Vent Reading 12/11/19 9:38 0.1 2 0 NoneSB1-GV05 29.83

Vent Reading 12/11/19 9:35 0.1 2 0 NoneSB1-GV06 29.84

Vent Reading 12/11/19 9:46 0.1 2 0 NoneSB1-GV09 29.82

Vent Reading 12/11/19 9:43 0.1 2 0 NoneSB1-GV12 29.83

Vent Reading 12/11/19 9:42 0.1 2 0 NoneSB1-GV13 29.83

Vent Reading 12/11/19 9:49 0.1 2 0 NoneSB1-GV15 29.82

Vent Reading 12/11/19 9:58 0.1 2 0 NoneSB1-GV18 29.82

Vent Reading 12/11/19 9:52 0.1 2 0 NoneSB1-GV20 29.81

Vent Reading 12/11/19 9:55 0.1 2 0 NoneSB1-GV21 29.82

Vent Reading 12/11/19 10:00 0.1 2 0 NoneSB1-GV23 29.81

Vent Reading 12/11/19 10:03 0.1 2 0 NoneSB1-GV29 29.82



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-3

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 9:20 0.1 2 0 NoneSB3-GV01 29.82

Vent Reading 12/11/19 9:17 0.2 4 0 NoneSB3-GV02 29.84

Vent Reading 12/11/19 9:15 0.1 2 0 NoneSB3-GV03 29.83

Vent Reading 12/11/19 9:13 0.2 4 0 NoneSB3-GV04 29.83

Vent Reading 12/11/19 9:08 0.2 4 0 NoneSB3-GV05 29.81

Vent Reading 12/11/19 9:09 0.2 4 0 NoneSB3-GV06 29.83

Vent Reading 12/11/19 9:22 1.8 36 0 NoneSB3-GV07 29.84

Vent Reading 12/11/19 9:24 0.2 4 0 NoneSB3-GV10 29.83

Vent Reading 12/11/19 9:11 0.2 4 0 NoneSB3-GV11 29.83



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

SB-4

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 9:04 0.2 4 0 NoneSB4-GV01 29.82

Vent Reading 12/11/19 9:02 0.2 4 0 NoneSB4-GV02 29.82

Vent Reading 12/11/19 8:58 0.2 4 0 NoneSB4-GV03 29.83

Vent Reading 12/11/19 8:56 0.2 4 0 NoneSB4-GV04 29.83

Vent Reading 12/11/19 8:53 0.2 4 0 NoneSB4-GV07 29.82

Vent Reading 12/11/19 8:31 0.1 2 0 NoneSB4-GV09 29.83

Vent Reading 12/11/19 8:35 0.1 2 0 NoneSB4-GV10 29.83

Vent Reading 12/11/19 8:38 0.2 4 0 NoneSB4-GV11 29.84

Vent Reading 12/11/19 8:41 0.2 4 0 NoneSB4-GV12 29.82

Vent Reading 12/11/19 8:50 0.1 2 0 NoneSB4-GV13 29.82

Vent Reading 12/11/19 8:46 0.2 4 0 NoneSB4-GV15 29.83

Vent Reading 12/11/19 9:00 0.2 4 0 NoneSB4-GV18 29.84

Vent Reading 12/11/19 8:48 0.2 4 0 NoneSB4-GV21 29.83

Vent Reading 12/11/19 8:43 0.1 2 0 NoneSB4-GV22 29.83



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-1

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 11:51 0.2 4 0 NoneOU10GV11 29.76

Vent Reading 12/11/19 11:49 0.8 16 0 NoneOU10GV12 29.77



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-10

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 11:04 26.5 >100 0 NoneOU7-GV04 29.78

Vent Reading 12/11/19 11:02 0.2 4 0 NoneOU7-GV05 29.78

Vent Reading 12/11/19 10:59 16.6 >100 0 NoneOU7-GV06 29.78



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-11

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 11:15 5 >100 0 NoneOU7-GV07 29.78

Vent Reading 12/11/19 11:18 0.2 4 0 NoneOU7-GV08 29.78

Vent Reading 12/11/19 11:19 0.2 4 0 NoneOU7-GV09 29.78

Vent Reading 12/11/19 11:21 0.1 2 0 NoneOU7-GV10 29.78



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-2, VB-3

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 11:56 0.4 8 0 NoneOU10GV13 29.76

Vent Reading 12/11/19 11:54 0.2 4 0 NoneOU10GV14 29.76

Vent Reading 12/11/19 12:01 0.1 2 0 NoneOU10GV15 29.75

Vent Reading 12/11/19 11:57 0.1 2 0 NoneOU10GV16 29.76

Vent Reading 12/11/19 11:59 0.1 2 0 NoneOU10GV17 29.76



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-4, VB-5, VB-6

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 12:16 2.2 44 0 NoneOU10GV01 29.75

Vent Reading 12/11/19 12:18 1.3 26 0 NoneOU10GV02 29.76

Vent Reading 12/11/19 12:24 7.8 >100 0 NoneOU10GV03 29.76

Vent Reading, Before Filter 12/11/19 12:40 20.1 >100 0 0 NoneOU10GV04 29.76

Vent Reading, After Filter 12/11/19 12:38 5.8 >100 0 0 NoneOU10GV04 29.76

Breathing Zone 12/11/19 12:27 0.1 2 0 0 NoneOU10BZ04 29.76

Vent Reading, Before Filter 12/11/19 12:47 39.7 >100 0 0 NoneOU10GV05 29.76

Vent Reading, After Filter 12/11/19 12:44 1.6 32 0 0 NoneOU10GV05 29.77

Breathing Zone 12/11/19 12:42 0.1 2 0 0 NoneOU10BZ05 29.76

Vent Reading 12/11/19 12:14 1 20 0 NoneOU10GV06 29.75

Vent Reading 12/11/19 12:12 2.3 46 0 NoneOU10GV07 29.74

Vent Reading 12/11/19 12:10 5.9 >100 0 NoneOU10GV08 29.75

Vent Reading 12/11/19 12:07 4.7 94 0 NoneOU10GV09 29.75

Vent Reading 12/11/19 12:05 0.5 10 0 NoneOU10GV10 29.75



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-7, VB-8

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 11:35 0.1 2 0 NoneOU10GV18 29.77

Vent Reading 12/11/19 11:31 0.1 2 0 NoneOU10GV19 29.77

Vent Reading 12/11/19 11:33 0.1 2 0 NoneOU10GV20 29.76

Vent Reading 12/11/19 11:37 0.2 4 0 NoneOU10GV21 29.77



GAS VENT INSPECTION AND MONITORING FORM

Avtex Fibers Superfund Site
Front Royal, Virgina

Date:

Technician:

Landfill or Basin:

Gas Monitoring Device:

Meter Calibration (date/person):

Vent ID Sample Location Date/Time
CH4
(%)

LEL
(%)

H2S
(ppm)

Organic Vapor
(ppm)

Odors Noticed
(none/weak/mild/strong)

VB-9

Harder

2019-Qtr4

12/11/2019  Harder

GEM™5000/G501507 and MiniRAE3000 Photoionization Detector (PID) for Organic Vapor

Barometric
Pressure (inches Hg)

Vent Reading 12/11/19 11:11 0.2 4 0 NoneOU7-GV01 29.78

Vent Reading 12/11/19 11:09 0.5 10 0 NoneOU7-GV02 29.79

Vent Reading 12/11/19 11:08 44.5 >100 0 NoneOU7-GV03 29.79

Vent Reading 12/11/19 11:13 33.3 >100 0 NoneOU7-GV11 29.79
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Definitions/Glossary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Qualifiers

GC/MS VOA
Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

U Indicates the analyte was analyzed for but not detected.

Metals
Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

U Indicates the analyte was analyzed for but not detected.

General Chemistry
Qualifier Description

F1 MS and/or MSD Recovery is outside acceptance limits.

Qualifier

HF Field parameter with a holding time of 15 minutes. Test performed by laboratory at client's request.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

U Indicates the analyte was analyzed for but not detected.

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, Canton
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Case Narrative
Client: GHD Services Inc. Job ID: 240-116407-1
Project/Site: 11119510-020, FMC Front Royal, VA

Job ID: 240-116407-1

Laboratory: Eurofins TestAmerica, Canton

Narrative

Job Narrative

240-116407-1

Comments

A revised COC was received on July 25, 2019.  Samples VB-09 and VB-10 were not received.

Receipt 

The samples were received on 7/25/2019 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperatures of the 5 coolers at receipt time were 2.5º C, 2.9º C, 3.9º C, 4.7º C and 5.9º C.

GC/MS VOA 

Method(s) 8260C: The following sample submitted for volatiles analysis was received with insufficient preservation (pH >2): 2019L-TW-02 
(240-116407-2).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Metals 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Eurofins TestAmerica, Canton
Page 4 of 38 8/15/2019
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Method Summary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method Method Description LaboratoryProtocol

SW8468260C Volatile Organic Compounds by GC/MS TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SM2320B-2011 Alkalinity, Total TAL CAN

SM2510B-2011 Conductivity, Specific Conductance TAL CAN

SM2540 C-2011 Total Dissolved Solids (Dried at 180 °C) TAL CAN

MCAWW353.2 Nitrogen, Nitrate-Nitrite TAL CAN

EPA365.3 Phosphorus, Total TAL CAN

MCAWW410.4 COD TAL CAN

SM4500 H+ B-2011 pH TAL CAN

SM4500 S2 F-2011 Sulfide, Total TAL CAN

SM5210B-2011 BOD, 5-Day TAL CAN

SMSM 2710F Specific Gravity TAL CAN

SMSM 4500 Norg C Nitrogen, Total Kjeldahl TAL CAN

EPATotal Nitrogen Nitrogen, Total TAL CAN

SW8463005A Preparation, Total Recoverable or Dissolved Metals TAL CAN

SW8465030C Purge and Trap TAL CAN

SMSM4500Norg_C Preparation, Nitrogen -Total Kjeldahl TAL CAN

Protocol References:

EPA = US Environmental Protection Agency

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

SM = "Standard Methods For The Examination Of Water And Wastewater"

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL CAN = Eurofins TestAmerica, Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396

Eurofins TestAmerica, Canton
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Sample Summary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

240-116407-1 2019L-TW-01 Water 07/24/19 09:20 07/25/19 09:30

240-116407-2 2019L-TW-02 Water 07/24/19 11:50 07/25/19 09:30

240-116407-3 2019L-TW-03 Water 07/24/19 13:40 07/25/19 09:30

240-116407-4 2019L-LS-03 Water 07/24/19 15:25 07/25/19 09:30

240-116407-5 2019L-LS-03D Water 07/24/19 15:25 07/25/19 09:30

240-116407-6 TB-072419 Water 07/24/19 16:00 07/25/19 09:30

Eurofins TestAmerica, Canton
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Detection Summary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-TW-01 Lab Sample ID: 240-116407-1

Carbon disulfide

RL

0.0010 mg/L

MDL

0.00028

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10.021 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0071 6020A

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.00064 J 6020A

Alkalinity 5.0 mg/L2.6 Total/NA1390 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA11400 2510B-2011

Total Dissolved Solids 10 mg/L7.8 Total/NA1910 2540 C-2011

Phosphorus, Total 0.10 mg/L0.037 Total/NA10.36 365.3

Chemical Oxygen Demand 10 mg/L4.1 Total/NA187 410.4

pH 0.1 SU0.1 Total/NA18.4 HF 4500 H+ B-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Total/NA139 5210B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA11.7 J SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA11.7 J Total Nitrogen

Chemical Oxygen Demand 10 mg/L4.1 Dissolved187 410.4

Sulfide 1.0 mg/L0.58 Dissolved130 4500 S2 F-2011

Client Sample ID: 2019L-TW-02 Lab Sample ID: 240-116407-2

Carbon disulfide

RL

0.040 mg/L

MDL

0.011

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA400.83 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.037 6020A

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.0040 6020A

Alkalinity 5.0 mg/L2.6 Total/NA11200 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA13500 2510B-2011

Total Dissolved Solids 40 mg/L31 Total/NA12300 2540 C-2011

Phosphorus, Total 0.10 mg/L0.037 Total/NA10.28 365.3

Chemical Oxygen Demand 50 mg/L21 Total/NA5220 410.4

pH 0.1 SU0.1 Total/NA18.4 HF 4500 H+ B-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Total/NA1110 5210B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA12.8 J SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA12.8 J Total Nitrogen

Chemical Oxygen Demand 20 mg/L8.3 Dissolved2230 410.4

Sulfide 1.0 mg/L0.58 Dissolved178 4500 S2 F-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Dissolved164 5210B-2011

Client Sample ID: 2019L-TW-03 Lab Sample ID: 240-116407-3

Carbon disulfide

RL

0.0010 mg/L

MDL

0.00028

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.00056 8260C

Alkalinity 5.0 mg/L2.6 Total/NA1230 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA1960 2510B-2011

Total Dissolved Solids 10 mg/L7.8 Total/NA1630 2540 C-2011

Chemical Oxygen Demand 10 mg/L4.1 Total/NA112 410.4

pH 0.1 SU0.1 Total/NA17.9 HF 4500 H+ B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Chemical Oxygen Demand 10 mg/L4.1 Dissolved114 410.4

Sulfide 1.0 mg/L0.58 Dissolved12.8 4500 S2 F-2011

Eurofins TestAmerica, Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-LS-03 Lab Sample ID: 240-116407-4

Carbon disulfide

RL

0.0010 mg/L

MDL

0.00028

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.00028 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0019 J 6020A

Iron 0.10 mg/L0.047 Total 

Recoverable

19.3 6020A

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.00069 J 6020A

Alkalinity 5.0 mg/L2.6 Total/NA1650 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA12300 2510B-2011

Total Dissolved Solids 20 mg/L16 Total/NA12000 2540 C-2011

Phosphorus, Total 1.0 mg/L0.37 Total/NA101.5 365.3

Chemical Oxygen Demand 10 mg/L4.1 Total/NA154 410.4

pH 0.1 SU0.1 Total/NA16.5 HF 4500 H+ B-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Total/NA16.9 5210B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA17.3 SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA17.3 Total Nitrogen

Chemical Oxygen Demand 10 mg/L4.1 Dissolved153 410.4

Client Sample ID: 2019L-LS-03D Lab Sample ID: 240-116407-5

Carbon disulfide

RL

0.0010 mg/L

MDL

0.00028

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.00031 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0014 J 6020A

Iron 0.10 mg/L0.047 Total 

Recoverable

18.8 6020A

Alkalinity 5.0 mg/L2.6 Total/NA1650 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA12300 2510B-2011

Total Dissolved Solids 20 mg/L16 Total/NA12000 2540 C-2011

Phosphorus, Total 0.20 mg/L0.074 Total/NA21.5 365.3

Chemical Oxygen Demand 10 mg/L4.1 Total/NA155 410.4

pH 0.1 SU0.1 Total/NA16.5 HF 4500 H+ B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA17.3 SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA17.3 Total Nitrogen

Chemical Oxygen Demand 10 mg/L4.1 Dissolved157 410.4

Sulfide 1.0 mg/L0.58 Dissolved10.60 J 4500 S2 F-2011

Client Sample ID: TB-072419 Lab Sample ID: 240-116407-6

 No Detections.

Eurofins TestAmerica, Canton

This Detection Summary does not include radiochemical test results.

Page 8 of 38 8/15/2019

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Client Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS

Lab Sample ID: 240-116407-1Client Sample ID: 2019L-TW-01
Matrix: WaterDate Collected: 07/24/19 09:20

Date Received: 07/25/19 09:30
RL MDL

Carbon disulfide 0.021 0.0010 0.00028 mg/L 08/02/19 20:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 104 70 - 123 08/02/19 20:11 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 111 08/02/19 20:11 175 - 128

4-Bromofluorobenzene (Surr) 99 08/02/19 20:11 159 - 120

1,2-Dichloroethane-d4 (Surr) 117 08/02/19 20:11 170 - 121

Lab Sample ID: 240-116407-2Client Sample ID: 2019L-TW-02
Matrix: WaterDate Collected: 07/24/19 11:50

Date Received: 07/25/19 09:30
RL MDL

Carbon disulfide 0.83 0.040 0.011 mg/L 07/30/19 19:52 40

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 103 70 - 123 07/30/19 19:52 40

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 107 07/30/19 19:52 4075 - 128

4-Bromofluorobenzene (Surr) 96 07/30/19 19:52 4059 - 120

1,2-Dichloroethane-d4 (Surr) 109 07/30/19 19:52 4070 - 121

Lab Sample ID: 240-116407-3Client Sample ID: 2019L-TW-03
Matrix: WaterDate Collected: 07/24/19 13:40

Date Received: 07/25/19 09:30
RL MDL

Carbon disulfide 0.00056 J 0.0010 0.00028 mg/L 08/02/19 20:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 105 70 - 123 08/02/19 20:33 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 108 08/02/19 20:33 175 - 128

4-Bromofluorobenzene (Surr) 97 08/02/19 20:33 159 - 120

1,2-Dichloroethane-d4 (Surr) 112 08/02/19 20:33 170 - 121

Lab Sample ID: 240-116407-4Client Sample ID: 2019L-LS-03
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30
RL MDL

Carbon disulfide 0.00028 J 0.0010 0.00028 mg/L 08/02/19 20:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 102 70 - 123 08/02/19 20:56 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 105 08/02/19 20:56 175 - 128

4-Bromofluorobenzene (Surr) 98 08/02/19 20:56 159 - 120

1,2-Dichloroethane-d4 (Surr) 111 08/02/19 20:56 170 - 121

Lab Sample ID: 240-116407-5Client Sample ID: 2019L-LS-03D
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30
RL MDL

Carbon disulfide 0.00031 J 0.0010 0.00028 mg/L 08/02/19 22:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 100 70 - 123 08/02/19 22:25 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Lab Sample ID: 240-116407-5Client Sample ID: 2019L-LS-03D
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30

Dibromofluoromethane (Surr) 105 75 - 128 08/02/19 22:25 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 95 08/02/19 22:25 159 - 120

1,2-Dichloroethane-d4 (Surr) 111 08/02/19 22:25 170 - 121

Lab Sample ID: 240-116407-6Client Sample ID: TB-072419
Matrix: WaterDate Collected: 07/24/19 16:00

Date Received: 07/25/19 09:30
RL MDL

Carbon disulfide 0.00028 U 0.0010 0.00028 mg/L 08/02/19 22:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 102 70 - 123 08/02/19 22:48 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 106 08/02/19 22:48 175 - 128

4-Bromofluorobenzene (Surr) 95 08/02/19 22:48 159 - 120

1,2-Dichloroethane-d4 (Surr) 109 08/02/19 22:48 170 - 121

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 6020A - Metals (ICP/MS) - Total Recoverable

Lab Sample ID: 240-116407-1Client Sample ID: 2019L-TW-01
Matrix: WaterDate Collected: 07/24/19 09:20

Date Received: 07/25/19 09:30
RL MDL

Arsenic 0.0071 0.0050 0.00075 mg/L 07/26/19 14:00 07/29/19 17:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/26/19 14:00 07/29/19 17:39 1Iron 0.047 U

0.0020 0.00057 mg/L 07/26/19 14:00 07/29/19 17:39 1Antimony 0.00064 J

Lab Sample ID: 240-116407-2Client Sample ID: 2019L-TW-02
Matrix: WaterDate Collected: 07/24/19 11:50

Date Received: 07/25/19 09:30
RL MDL

Arsenic 0.037 0.0050 0.00075 mg/L 07/26/19 14:00 07/29/19 17:42 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/26/19 14:00 07/29/19 17:42 1Iron 0.047 U

0.0020 0.00057 mg/L 07/26/19 14:00 07/29/19 17:42 1Antimony 0.0040

Lab Sample ID: 240-116407-3Client Sample ID: 2019L-TW-03
Matrix: WaterDate Collected: 07/24/19 13:40

Date Received: 07/25/19 09:30
RL MDL

Arsenic 0.00075 U 0.0050 0.00075 mg/L 07/26/19 14:00 07/29/19 17:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/26/19 14:00 07/29/19 17:44 1Iron 0.047 U

0.0020 0.00057 mg/L 07/26/19 14:00 07/29/19 17:44 1Antimony 0.00057 U

Lab Sample ID: 240-116407-4Client Sample ID: 2019L-LS-03
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30
RL MDL

Arsenic 0.0019 J 0.0050 0.00075 mg/L 07/26/19 14:00 07/29/19 16:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/26/19 14:00 07/29/19 16:57 1Iron 9.3

0.0020 0.00057 mg/L 07/26/19 14:00 07/29/19 16:57 1Antimony 0.00069 J

Lab Sample ID: 240-116407-5Client Sample ID: 2019L-LS-03D
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30
RL MDL

Arsenic 0.0014 J 0.0050 0.00075 mg/L 07/26/19 14:00 07/29/19 17:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/26/19 14:00 07/29/19 17:47 1Iron 8.8

0.0020 0.00057 mg/L 07/26/19 14:00 07/29/19 17:47 1Antimony 0.00057 U

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry

Lab Sample ID: 240-116407-1Client Sample ID: 2019L-TW-01
Matrix: WaterDate Collected: 07/24/19 09:20

Date Received: 07/25/19 09:30
RL MDL

Alkalinity 390 5.0 2.6 mg/L 08/01/19 22:16 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/05/19 15:17 1Specific Conductance 1400

10 7.8 mg/L 07/30/19 09:12 1Total Dissolved Solids 910

0.050 0.031 mg/L 08/07/19 14:37 1Nitrate Nitrite as N 0.031 U

0.10 0.037 mg/L 07/31/19 10:35 1Phosphorus, Total 0.36

10 4.1 mg/L 07/29/19 13:24 1Chemical Oxygen Demand 87

0.1 0.1 SU 07/25/19 16:27 1pH 8.4 HF

2.0 1.2 mg/L 07/25/19 21:18 1Biochemical Oxygen Demand 39

0.10 0.10 g/mL 08/07/19 15:30 1Density 1.0

5.0 1.6 mg/L 08/05/19 12:51 08/05/19 20:03 1Nitrogen, Kjeldahl 1.7 J

5.0 1.6 mg/L 08/07/19 15:54 1Nitrogen, Total 1.7 J

Lab Sample ID: 240-116407-2Client Sample ID: 2019L-TW-02
Matrix: WaterDate Collected: 07/24/19 11:50

Date Received: 07/25/19 09:30
RL MDL

Alkalinity 1200 5.0 2.6 mg/L 08/05/19 17:45 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/05/19 15:17 1Specific Conductance 3500

40 31 mg/L 07/30/19 09:12 1Total Dissolved Solids 2300

0.050 0.031 mg/L 08/07/19 14:38 1Nitrate Nitrite as N 0.031 U

0.10 0.037 mg/L 07/31/19 10:40 1Phosphorus, Total 0.28

50 21 mg/L 07/29/19 13:20 5Chemical Oxygen Demand 220

0.1 0.1 SU 07/25/19 16:41 1pH 8.4 HF

2.0 1.2 mg/L 07/25/19 21:25 1Biochemical Oxygen Demand 110

0.10 0.10 g/mL 08/07/19 15:35 1Density 1.0

5.0 1.6 mg/L 08/05/19 12:51 08/05/19 20:06 1Nitrogen, Kjeldahl 2.8 J

5.0 1.6 mg/L 08/07/19 15:54 1Nitrogen, Total 2.8 J

Lab Sample ID: 240-116407-3Client Sample ID: 2019L-TW-03
Matrix: WaterDate Collected: 07/24/19 13:40

Date Received: 07/25/19 09:30
RL MDL

Alkalinity 230 5.0 2.6 mg/L 08/05/19 17:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/05/19 15:17 1Specific Conductance 960

10 7.8 mg/L 07/30/19 16:07 1Total Dissolved Solids 630

0.050 0.031 mg/L 08/07/19 14:39 1Nitrate Nitrite as N 0.031 U

0.10 0.037 mg/L 07/31/19 11:00 1Phosphorus, Total 0.037 U

10 4.1 mg/L 07/29/19 13:21 1Chemical Oxygen Demand 12

0.1 0.1 SU 07/25/19 16:54 1pH 7.9 HF

2.0 1.2 mg/L 07/26/19 12:18 1Biochemical Oxygen Demand 1.2 U

0.10 0.10 g/mL 08/07/19 15:37 1Density 1.0

5.0 1.6 mg/L 08/05/19 12:51 08/05/19 20:09 1Nitrogen, Kjeldahl 1.6 U

5.0 1.6 mg/L 08/07/19 15:54 1Nitrogen, Total 1.6 U

Lab Sample ID: 240-116407-4Client Sample ID: 2019L-LS-03
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30
RL MDL

Alkalinity 650 5.0 2.6 mg/L 08/05/19 17:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/05/19 15:17 1Specific Conductance 2300

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry (Continued)

Lab Sample ID: 240-116407-4Client Sample ID: 2019L-LS-03
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30
RL MDL

Total Dissolved Solids 2000 20 16 mg/L 07/30/19 16:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.031 mg/L 08/07/19 14:41 1Nitrate Nitrite as N 0.031 U F1

1.0 0.37 mg/L 07/31/19 10:45 10Phosphorus, Total 1.5

10 4.1 mg/L 07/29/19 13:07 1Chemical Oxygen Demand 54

0.1 0.1 SU 07/25/19 17:20 1pH 6.5 HF

2.0 1.2 mg/L 07/26/19 12:34 1Biochemical Oxygen Demand 6.9

0.10 0.10 g/mL 08/07/19 15:40 1Density 1.0

5.0 1.6 mg/L 08/05/19 12:51 08/05/19 20:13 1Nitrogen, Kjeldahl 7.3

5.0 1.6 mg/L 08/07/19 15:54 1Nitrogen, Total 7.3

Lab Sample ID: 240-116407-5Client Sample ID: 2019L-LS-03D
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30
RL MDL

Alkalinity 650 5.0 2.6 mg/L 08/05/19 18:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/05/19 15:17 1Specific Conductance 2300

20 16 mg/L 07/30/19 16:07 1Total Dissolved Solids 2000

0.050 0.031 mg/L 08/07/19 14:44 1Nitrate Nitrite as N 0.031 U

0.20 0.074 mg/L 07/31/19 11:05 2Phosphorus, Total 1.5

10 4.1 mg/L 07/29/19 13:22 1Chemical Oxygen Demand 55

0.1 0.1 SU 07/25/19 17:33 1pH 6.5 HF

2.0 1.2 mg/L 07/26/19 12:58 1Biochemical Oxygen Demand <6.32

0.10 0.10 g/mL 08/07/19 15:43 1Density 1.0

5.0 1.6 mg/L 08/05/19 12:51 08/05/19 20:23 1Nitrogen, Kjeldahl 7.3

5.0 1.6 mg/L 08/07/19 15:54 1Nitrogen, Total 7.3

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry - Dissolved

Lab Sample ID: 240-116407-1Client Sample ID: 2019L-TW-01
Matrix: WaterDate Collected: 07/24/19 09:20

Date Received: 07/25/19 09:30
RL MDL

Chemical Oxygen Demand 87 10 4.1 mg/L 07/30/19 08:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.58 mg/L 07/30/19 13:45 1Sulfide 30

2.0 1.2 mg/L 07/25/19 21:04 1Biochemical Oxygen Demand 1.2 U

Lab Sample ID: 240-116407-2Client Sample ID: 2019L-TW-02
Matrix: WaterDate Collected: 07/24/19 11:50

Date Received: 07/25/19 09:30
RL MDL

Chemical Oxygen Demand 230 20 8.3 mg/L 07/30/19 08:01 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.58 mg/L 07/30/19 13:51 1Sulfide 78

2.0 1.2 mg/L 07/25/19 21:11 1Biochemical Oxygen Demand 64

Lab Sample ID: 240-116407-3Client Sample ID: 2019L-TW-03
Matrix: WaterDate Collected: 07/24/19 13:40

Date Received: 07/25/19 09:30
RL MDL

Chemical Oxygen Demand 14 10 4.1 mg/L 07/30/19 08:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.58 mg/L 07/30/19 13:57 1Sulfide 2.8

2.0 1.2 mg/L 07/26/19 12:25 1Biochemical Oxygen Demand <3.37

Lab Sample ID: 240-116407-4Client Sample ID: 2019L-LS-03
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30
RL MDL

Chemical Oxygen Demand 53 10 4.1 mg/L 07/30/19 07:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.58 mg/L 07/30/19 14:03 1Sulfide 0.58 U F1

2.0 1.2 mg/L 07/26/19 12:49 1Biochemical Oxygen Demand <5

Lab Sample ID: 240-116407-5Client Sample ID: 2019L-LS-03D
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30
RL MDL

Chemical Oxygen Demand 57 10 4.1 mg/L 07/30/19 08:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.58 mg/L 07/30/19 14:22 1Sulfide 0.60 J

2.0 1.2 mg/L 07/26/19 13:05 1Biochemical Oxygen Demand <3.32
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Surrogate Summary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (70-123) (75-128) (59-120) (70-121)

TOL DBFM BFB DCA

104 100 103 103240-116197-E-5 MS

Percent Surrogate Recovery (Acceptance Limits)

Matrix Spike

104 104 102 104240-116197-H-5 MSD Matrix Spike Duplicate

104 111 99 117240-116407-1 2019L-TW-01

103 107 96 109240-116407-2 2019L-TW-02

105 108 97 112240-116407-3 2019L-TW-03

102 105 98 111240-116407-4 2019L-LS-03

104 102 99 102240-116407-4 MS 2019L-LS-03

103 102 105 106240-116407-4 MSD 2019L-LS-03

100 105 95 111240-116407-5 2019L-LS-03D

102 106 95 109240-116407-6 TB-072419

101 102 102 104LCS 240-393628/5 Lab Control Sample

106 105 107 108LCS 240-394246/5 Lab Control Sample

103 107 97 109MB 240-393628/8 Method Blank

102 107 96 112MB 240-394246/8 Method Blank

Surrogate Legend

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DCA = 1,2-Dichloroethane-d4 (Surr)
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QC Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS

Client Sample ID: Method BlankLab Sample ID: MB 240-393628/8
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393628

RL MDL

Carbon disulfide 0.00028 U 0.0010 0.00028 mg/L 07/30/19 18:21 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Toluene-d8 (Surr) 103 70 - 123 07/30/19 18:21 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

107 07/30/19 18:21 1Dibromofluoromethane (Surr) 75 - 128

97 07/30/19 18:21 14-Bromofluorobenzene (Surr) 59 - 120

109 07/30/19 18:21 11,2-Dichloroethane-d4 (Surr) 70 - 121

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393628/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393628

Carbon disulfide 0.0200 0.0201 mg/L 100 60 - 138

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Toluene-d8 (Surr) 70 - 123

Surrogate

101

LCS LCS

Qualifier Limits%Recovery

102Dibromofluoromethane (Surr) 75 - 128

1024-Bromofluorobenzene (Surr) 59 - 120

1041,2-Dichloroethane-d4 (Surr) 70 - 121

Client Sample ID: Method BlankLab Sample ID: MB 240-394246/8
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394246

RL MDL

Carbon disulfide 0.00028 U 0.0010 0.00028 mg/L 08/02/19 19:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Toluene-d8 (Surr) 102 70 - 123 08/02/19 19:49 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

107 08/02/19 19:49 1Dibromofluoromethane (Surr) 75 - 128

96 08/02/19 19:49 14-Bromofluorobenzene (Surr) 59 - 120

112 08/02/19 19:49 11,2-Dichloroethane-d4 (Surr) 70 - 121

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394246/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394246

Carbon disulfide 0.0200 0.0217 mg/L 109 60 - 138

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Toluene-d8 (Surr) 70 - 123

Surrogate

106

LCS LCS

Qualifier Limits%Recovery

105Dibromofluoromethane (Surr) 75 - 128

1074-Bromofluorobenzene (Surr) 59 - 120

1081,2-Dichloroethane-d4 (Surr) 70 - 121

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394246

Carbon disulfide 0.00028 J 0.0200 0.0217 mg/L 108 43 - 144

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Toluene-d8 (Surr) 70 - 123

Surrogate

104

MS MS

Qualifier Limits%Recovery

102Dibromofluoromethane (Surr) 75 - 128

994-Bromofluorobenzene (Surr) 59 - 120

1021,2-Dichloroethane-d4 (Surr) 70 - 121

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394246

Carbon disulfide 0.00028 J 0.0200 0.0217 mg/L 108 43 - 144 0 33

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Toluene-d8 (Surr) 70 - 123

Surrogate

103

MSD MSD

Qualifier Limits%Recovery

102Dibromofluoromethane (Surr) 75 - 128

1054-Bromofluorobenzene (Surr) 59 - 120

1061,2-Dichloroethane-d4 (Surr) 70 - 121

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-393136/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 393364 Prep Batch: 393136

RL MDL

Arsenic 0.00075 U 0.0050 0.00075 mg/L 07/26/19 14:00 07/29/19 16:36 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.047 U 0.0470.10 mg/L 07/26/19 14:00 07/29/19 16:36 1Iron

0.00057 U 0.000570.0020 mg/L 07/26/19 14:00 07/29/19 16:36 1Antimony

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393136/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 393364 Prep Batch: 393136

Arsenic 1.00 0.980 mg/L 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Iron 5.00 4.81 mg/L 96 80 - 120

Antimony 0.100 0.103 mg/L 103 80 - 120

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MS
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 393364 Prep Batch: 393136

Arsenic 0.0019 J 1.00 1.04 mg/L 103 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Iron 9.3 5.00 14.3 mg/L 100 75 - 125

Antimony 0.00069 J 0.100 0.105 mg/L 104 75 - 125

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 6020A - Metals (ICP/MS)

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MSD
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 393364 Prep Batch: 393136

Arsenic 0.0019 J 1.00 1.00 mg/L 100 75 - 125 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Iron 9.3 5.00 13.9 mg/L 92 75 - 125 3 20

Antimony 0.00069 J 0.100 0.104 mg/L 103 75 - 125 1 20

Method: 2320B-2011 - Alkalinity, Total

Client Sample ID: Method BlankLab Sample ID: MB 240-394195/56
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394195

RL MDL

Alkalinity 2.6 U 5.0 2.6 mg/L 08/01/19 21:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394195/55
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394195

Alkalinity 161 155 mg/L 96 86 - 123

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: MB 240-394579/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394579

RL MDL

Alkalinity 2.6 U 5.0 2.6 mg/L 08/05/19 17:38 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394579/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394579

Alkalinity 161 157 mg/L 97 86 - 123

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394579

Alkalinity 650 651 mg/L 0.2 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 2510B-2011 - Conductivity, Specific Conductance

Client Sample ID: Method BlankLab Sample ID: MB 240-394490/31
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394490

RL MDL

Specific Conductance 0.61 U 1.0 0.61 umhos/cm 08/05/19 15:17 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 2510B-2011 - Conductivity, Specific Conductance (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394490/32
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394490

Specific Conductance 1410 1410 umhos/cm 100 87 - 116

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394490

Specific Conductance 2300 2330 umhos/cm 0.6 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 2540 C-2011 - Total Dissolved Solids (Dried at 180 °C)

Client Sample ID: Method BlankLab Sample ID: MB 240-393506/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393506

RL MDL

Total Dissolved Solids 7.8 U 10 7.8 mg/L 07/30/19 09:12 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393506/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393506

Total Dissolved Solids 740 748 mg/L 101 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: MB 240-393634/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393634

RL MDL

Total Dissolved Solids 7.8 U 10 7.8 mg/L 07/30/19 16:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393634/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393634

Total Dissolved Solids 740 747 mg/L 101 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393634

Total Dissolved Solids 2000 1920 mg/L 2 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 353.2 - Nitrogen, Nitrate-Nitrite

Client Sample ID: Method BlankLab Sample ID: MB 240-394884/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394884

RL MDL

Nitrate Nitrite as N 0.031 U 0.050 0.031 mg/L 08/07/19 14:22 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394884/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394884

Nitrate Nitrite as N 1.63 1.55 mg/L 95 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394884

Nitrate Nitrite as N 0.031 U F1 1.00 1.08 mg/L 108 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394884

Nitrate Nitrite as N 0.031 U F1 1.00 1.11 F1 mg/L 111 90 - 110 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 365.3 - Phosphorus, Total

Client Sample ID: Method BlankLab Sample ID: MB 240-393728/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393728

RL MDL

Phosphorus, Total 0.037 U 0.10 0.037 mg/L 07/31/19 09:25 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393728/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393728

Phosphorus, Total 0.405 0.412 mg/L 102 77 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393728

Phosphorus, Total 1.5 5.00 6.54 mg/L 101 38 - 156

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 365.3 - Phosphorus, Total (Continued)

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393728

Phosphorus, Total 1.5 5.00 6.53 mg/L 101 38 - 156 0 29

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 410.4 - COD

Client Sample ID: Method BlankLab Sample ID: MB 240-393371/9
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393371

RL MDL

Chemical Oxygen Demand 4.1 U 10 4.1 mg/L 07/29/19 13:06 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393371/10
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393371

Chemical Oxygen Demand 68.4 68.0 mg/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393371

Chemical Oxygen Demand 54 50.0 103 mg/L 97 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393371

Chemical Oxygen Demand 54 50.0 105 mg/L 101 90 - 110 2 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 240-393469/9
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393469

RL MDL

Chemical Oxygen Demand 4.1 U 10 4.1 mg/L 07/30/19 07:54 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393469/10
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393469

Chemical Oxygen Demand 68.4 69.8 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 410.4 - COD (Continued)

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MS
Matrix: Water Prep Type: Dissolved
Analysis Batch: 393469

Chemical Oxygen Demand 53 50.0 102 mg/L 98 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MSD
Matrix: Water Prep Type: Dissolved
Analysis Batch: 393469

Chemical Oxygen Demand 53 50.0 101 mg/L 95 90 - 110 2 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 4500 H+ B-2011 - pH

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-392910/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 392910

pH 5.31 5.4 SU 102 97 - 103

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 392910

pH 6.5 HF 6.5 HF SU 0.3 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 4500 S2 F-2011 - Sulfide, Total

Client Sample ID: Method BlankLab Sample ID: MB 240-393598/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393598

RL MDL

Sulfide 0.58 U 1.0 0.58 mg/L 07/30/19 13:27 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393598/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393598

Sulfide 20.3 20.2 mg/L 99 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MS
Matrix: Water Prep Type: Dissolved
Analysis Batch: 393598

Sulfide 0.58 U F1 20.3 19.6 mg/L 96 67 - 126

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 4500 S2 F-2011 - Sulfide, Total (Continued)

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MSD
Matrix: Water Prep Type: Dissolved
Analysis Batch: 393598

Sulfide 0.58 U F1 20.3 19.6 mg/L 96 67 - 126 0 10

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 5210B-2011 - BOD, 5-Day

Client Sample ID: Method BlankLab Sample ID: SCB 240-392986/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 392986

RL MDL

Biochemical Oxygen Demand 1.2 U 2.0 1.2 mg/L 07/25/19 19:57 1

SCB SCB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: USB 240-392986/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 392986

RL MDL

Biochemical Oxygen Demand 1.2 U 2.0 1.2 mg/L 07/25/19 19:55 1

USB USB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-392986/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 392986

Biochemical Oxygen Demand 198 194 mg/L 98 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: SCB 240-393162/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393162

RL MDL

Biochemical Oxygen Demand 1.2 U 2.0 1.2 mg/L 07/26/19 12:10 1

SCB SCB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: USB 240-393162/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393162

RL MDL

Biochemical Oxygen Demand 1.2 U 2.0 1.2 mg/L 07/26/19 12:09 1

USB USB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393162/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393162

Biochemical Oxygen Demand 198 197 mg/L 99 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 5210B-2011 - BOD, 5-Day (Continued)

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393162

Biochemical Oxygen Demand 6.9 <2.42 mg/L NC 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 DU
Matrix: Water Prep Type: Dissolved
Analysis Batch: 393162

Biochemical Oxygen Demand <5 <2.42 mg/L NC 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: SM 2710F - Specific Gravity

Client Sample ID: 2019L-TW-01Lab Sample ID: 240-116407-1 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394885

Density 1.0 1.00 g/mL 0.3 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: SM 4500 Norg C - Nitrogen, Total Kjeldahl

Client Sample ID: Method BlankLab Sample ID: MB 240-394471/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394519 Prep Batch: 394471

RL MDL

Nitrogen, Kjeldahl 1.6 U 5.0 1.6 mg/L 08/05/19 12:51 08/05/19 19:53 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394471/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394519 Prep Batch: 394471

Nitrogen, Kjeldahl 4.57 4.48 J mg/L 98 59 - 126

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394519 Prep Batch: 394471

Nitrogen, Kjeldahl 7.3 20.0 26.9 mg/L 98 58 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: 2019L-LS-03Lab Sample ID: 240-116407-4 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394519 Prep Batch: 394471

Nitrogen, Kjeldahl 7.3 20.0 25.2 mg/L 90 58 - 125 6 14

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Association Summary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

GC/MS VOA

Analysis Batch: 393628

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260C240-116407-2 2019L-TW-02 Total/NA

Water 8260CMB 240-393628/8 Method Blank Total/NA

Water 8260CLCS 240-393628/5 Lab Control Sample Total/NA

Analysis Batch: 394246

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260C240-116407-1 2019L-TW-01 Total/NA

Water 8260C240-116407-3 2019L-TW-03 Total/NA

Water 8260C240-116407-4 2019L-LS-03 Total/NA

Water 8260C240-116407-5 2019L-LS-03D Total/NA

Water 8260C240-116407-6 TB-072419 Total/NA

Water 8260CMB 240-394246/8 Method Blank Total/NA

Water 8260CLCS 240-394246/5 Lab Control Sample Total/NA

Water 8260C240-116407-4 MS 2019L-LS-03 Total/NA

Water 8260C240-116407-4 MSD 2019L-LS-03 Total/NA

Metals

Prep Batch: 393136

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-116407-1 2019L-TW-01 Total Recoverable

Water 3005A240-116407-2 2019L-TW-02 Total Recoverable

Water 3005A240-116407-3 2019L-TW-03 Total Recoverable

Water 3005A240-116407-4 2019L-LS-03 Total Recoverable

Water 3005A240-116407-5 2019L-LS-03D Total Recoverable

Water 3005AMB 240-393136/1-A Method Blank Total Recoverable

Water 3005ALCS 240-393136/2-A Lab Control Sample Total Recoverable

Water 3005A240-116407-4 MS 2019L-LS-03 Total Recoverable

Water 3005A240-116407-4 MSD 2019L-LS-03 Total Recoverable

Analysis Batch: 393364

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 393136240-116407-1 2019L-TW-01 Total Recoverable

Water 6020A 393136240-116407-2 2019L-TW-02 Total Recoverable

Water 6020A 393136240-116407-3 2019L-TW-03 Total Recoverable

Water 6020A 393136240-116407-4 2019L-LS-03 Total Recoverable

Water 6020A 393136240-116407-5 2019L-LS-03D Total Recoverable

Water 6020A 393136MB 240-393136/1-A Method Blank Total Recoverable

Water 6020A 393136LCS 240-393136/2-A Lab Control Sample Total Recoverable

Water 6020A 393136240-116407-4 MS 2019L-LS-03 Total Recoverable

Water 6020A 393136240-116407-4 MSD 2019L-LS-03 Total Recoverable

General Chemistry

Analysis Batch: 392910

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 4500 H+ B-2011240-116407-1 2019L-TW-01 Total/NA

Water 4500 H+ B-2011240-116407-2 2019L-TW-02 Total/NA

Water 4500 H+ B-2011240-116407-3 2019L-TW-03 Total/NA

Water 4500 H+ B-2011240-116407-4 2019L-LS-03 Total/NA

Water 4500 H+ B-2011240-116407-5 2019L-LS-03D Total/NA

Water 4500 H+ B-2011LCS 240-392910/2 Lab Control Sample Total/NA
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QC Association Summary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry (Continued)

Analysis Batch: 392910 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 4500 H+ B-2011240-116407-4 DU 2019L-LS-03 Total/NA

Analysis Batch: 392986

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 5210B-2011240-116407-1 2019L-TW-01 Dissolved

Water 5210B-2011240-116407-1 2019L-TW-01 Total/NA

Water 5210B-2011240-116407-2 2019L-TW-02 Dissolved

Water 5210B-2011240-116407-2 2019L-TW-02 Total/NA

Water 5210B-2011SCB 240-392986/2 Method Blank Total/NA

Water 5210B-2011USB 240-392986/1 Method Blank Total/NA

Water 5210B-2011LCS 240-392986/3 Lab Control Sample Total/NA

Analysis Batch: 393162

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 5210B-2011240-116407-3 2019L-TW-03 Dissolved

Water 5210B-2011240-116407-3 2019L-TW-03 Total/NA

Water 5210B-2011240-116407-4 2019L-LS-03 Dissolved

Water 5210B-2011240-116407-4 2019L-LS-03 Total/NA

Water 5210B-2011240-116407-5 2019L-LS-03D Dissolved

Water 5210B-2011240-116407-5 2019L-LS-03D Total/NA

Water 5210B-2011SCB 240-393162/2 Method Blank Total/NA

Water 5210B-2011USB 240-393162/1 Method Blank Total/NA

Water 5210B-2011LCS 240-393162/3 Lab Control Sample Total/NA

Water 5210B-2011240-116407-4 DU 2019L-LS-03 Dissolved

Water 5210B-2011240-116407-4 DU 2019L-LS-03 Total/NA

Analysis Batch: 393371

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 410.4240-116407-1 2019L-TW-01 Total/NA

Water 410.4240-116407-2 2019L-TW-02 Total/NA

Water 410.4240-116407-3 2019L-TW-03 Total/NA

Water 410.4240-116407-4 2019L-LS-03 Total/NA

Water 410.4240-116407-5 2019L-LS-03D Total/NA

Water 410.4MB 240-393371/9 Method Blank Total/NA

Water 410.4LCS 240-393371/10 Lab Control Sample Total/NA

Water 410.4240-116407-4 MS 2019L-LS-03 Total/NA

Water 410.4240-116407-4 MSD 2019L-LS-03 Total/NA

Analysis Batch: 393469

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 410.4240-116407-1 2019L-TW-01 Dissolved

Water 410.4240-116407-2 2019L-TW-02 Dissolved

Water 410.4240-116407-3 2019L-TW-03 Dissolved

Water 410.4240-116407-4 2019L-LS-03 Dissolved

Water 410.4240-116407-5 2019L-LS-03D Dissolved

Water 410.4MB 240-393469/9 Method Blank Total/NA

Water 410.4LCS 240-393469/10 Lab Control Sample Total/NA

Water 410.4240-116407-4 MS 2019L-LS-03 Dissolved

Water 410.4240-116407-4 MSD 2019L-LS-03 Dissolved
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QC Association Summary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry

Analysis Batch: 393506

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2540 C-2011240-116407-1 2019L-TW-01 Total/NA

Water 2540 C-2011240-116407-2 2019L-TW-02 Total/NA

Water 2540 C-2011MB 240-393506/1 Method Blank Total/NA

Water 2540 C-2011LCS 240-393506/2 Lab Control Sample Total/NA

Analysis Batch: 393598

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 4500 S2 F-2011240-116407-1 2019L-TW-01 Dissolved

Water 4500 S2 F-2011240-116407-2 2019L-TW-02 Dissolved

Water 4500 S2 F-2011240-116407-3 2019L-TW-03 Dissolved

Water 4500 S2 F-2011240-116407-4 2019L-LS-03 Dissolved

Water 4500 S2 F-2011240-116407-5 2019L-LS-03D Dissolved

Water 4500 S2 F-2011MB 240-393598/1 Method Blank Total/NA

Water 4500 S2 F-2011LCS 240-393598/2 Lab Control Sample Total/NA

Water 4500 S2 F-2011240-116407-4 MS 2019L-LS-03 Dissolved

Water 4500 S2 F-2011240-116407-4 MSD 2019L-LS-03 Dissolved

Analysis Batch: 393634

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2540 C-2011240-116407-3 2019L-TW-03 Total/NA

Water 2540 C-2011240-116407-4 2019L-LS-03 Total/NA

Water 2540 C-2011240-116407-5 2019L-LS-03D Total/NA

Water 2540 C-2011MB 240-393634/1 Method Blank Total/NA

Water 2540 C-2011LCS 240-393634/2 Lab Control Sample Total/NA

Water 2540 C-2011240-116407-4 DU 2019L-LS-03 Total/NA

Analysis Batch: 393728

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 365.3240-116407-1 2019L-TW-01 Total/NA

Water 365.3240-116407-2 2019L-TW-02 Total/NA

Water 365.3240-116407-3 2019L-TW-03 Total/NA

Water 365.3240-116407-4 2019L-LS-03 Total/NA

Water 365.3240-116407-5 2019L-LS-03D Total/NA

Water 365.3MB 240-393728/3 Method Blank Total/NA

Water 365.3LCS 240-393728/4 Lab Control Sample Total/NA

Water 365.3240-116407-4 MS 2019L-LS-03 Total/NA

Water 365.3240-116407-4 MSD 2019L-LS-03 Total/NA

Analysis Batch: 394195

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2320B-2011240-116407-1 2019L-TW-01 Total/NA

Water 2320B-2011MB 240-394195/56 Method Blank Total/NA

Water 2320B-2011LCS 240-394195/55 Lab Control Sample Total/NA

Prep Batch: 394471

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM4500Norg_C240-116407-1 2019L-TW-01 Total/NA

Water SM4500Norg_C240-116407-2 2019L-TW-02 Total/NA

Water SM4500Norg_C240-116407-3 2019L-TW-03 Total/NA

Water SM4500Norg_C240-116407-4 2019L-LS-03 Total/NA

Water SM4500Norg_C240-116407-5 2019L-LS-03D Total/NA
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QC Association Summary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry (Continued)

Prep Batch: 394471 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM4500Norg_CMB 240-394471/1-A Method Blank Total/NA

Water SM4500Norg_CLCS 240-394471/2-A Lab Control Sample Total/NA

Water SM4500Norg_C240-116407-4 MS 2019L-LS-03 Total/NA

Water SM4500Norg_C240-116407-4 MSD 2019L-LS-03 Total/NA

Analysis Batch: 394490

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2510B-2011240-116407-1 2019L-TW-01 Total/NA

Water 2510B-2011240-116407-2 2019L-TW-02 Total/NA

Water 2510B-2011240-116407-3 2019L-TW-03 Total/NA

Water 2510B-2011240-116407-4 2019L-LS-03 Total/NA

Water 2510B-2011240-116407-5 2019L-LS-03D Total/NA

Water 2510B-2011MB 240-394490/31 Method Blank Total/NA

Water 2510B-2011LCS 240-394490/32 Lab Control Sample Total/NA

Water 2510B-2011240-116407-4 DU 2019L-LS-03 Total/NA

Analysis Batch: 394519

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 4500 Norg C 394471240-116407-1 2019L-TW-01 Total/NA

Water SM 4500 Norg C 394471240-116407-2 2019L-TW-02 Total/NA

Water SM 4500 Norg C 394471240-116407-3 2019L-TW-03 Total/NA

Water SM 4500 Norg C 394471240-116407-4 2019L-LS-03 Total/NA

Water SM 4500 Norg C 394471240-116407-5 2019L-LS-03D Total/NA

Water SM 4500 Norg C 394471MB 240-394471/1-A Method Blank Total/NA

Water SM 4500 Norg C 394471LCS 240-394471/2-A Lab Control Sample Total/NA

Water SM 4500 Norg C 394471240-116407-4 MS 2019L-LS-03 Total/NA

Water SM 4500 Norg C 394471240-116407-4 MSD 2019L-LS-03 Total/NA

Analysis Batch: 394579

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2320B-2011240-116407-2 2019L-TW-02 Total/NA

Water 2320B-2011240-116407-3 2019L-TW-03 Total/NA

Water 2320B-2011240-116407-4 2019L-LS-03 Total/NA

Water 2320B-2011240-116407-5 2019L-LS-03D Total/NA

Water 2320B-2011MB 240-394579/4 Method Blank Total/NA

Water 2320B-2011LCS 240-394579/3 Lab Control Sample Total/NA

Water 2320B-2011240-116407-4 DU 2019L-LS-03 Total/NA

Analysis Batch: 394884

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 353.2240-116407-1 2019L-TW-01 Total/NA

Water 353.2240-116407-2 2019L-TW-02 Total/NA

Water 353.2240-116407-3 2019L-TW-03 Total/NA

Water 353.2240-116407-4 2019L-LS-03 Total/NA

Water 353.2240-116407-5 2019L-LS-03D Total/NA

Water 353.2MB 240-394884/4 Method Blank Total/NA

Water 353.2LCS 240-394884/5 Lab Control Sample Total/NA

Water 353.2240-116407-4 MS 2019L-LS-03 Total/NA

Water 353.2240-116407-4 MSD 2019L-LS-03 Total/NA
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QC Association Summary
Job ID: 240-116407-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry

Analysis Batch: 394885

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2710F240-116407-1 2019L-TW-01 Total/NA

Water SM 2710F240-116407-2 2019L-TW-02 Total/NA

Water SM 2710F240-116407-3 2019L-TW-03 Total/NA

Water SM 2710F240-116407-4 2019L-LS-03 Total/NA

Water SM 2710F240-116407-5 2019L-LS-03D Total/NA

Water SM 2710F240-116407-1 DU 2019L-TW-01 Total/NA

Analysis Batch: 394891

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water Total Nitrogen240-116407-1 2019L-TW-01 Total/NA

Water Total Nitrogen240-116407-2 2019L-TW-02 Total/NA

Water Total Nitrogen240-116407-3 2019L-TW-03 Total/NA

Water Total Nitrogen240-116407-4 2019L-LS-03 Total/NA

Water Total Nitrogen240-116407-5 2019L-LS-03D Total/NA
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Lab Chronicle
Client: GHD Services Inc. Job ID: 240-116407-1
Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-TW-01 Lab Sample ID: 240-116407-1
Matrix: WaterDate Collected: 07/24/19 09:20

Date Received: 07/25/19 09:30

Analysis 8260C 08/02/19 20:11 TJL11 394246 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393136 07/26/19 14:00 SLD TAL CANTotal Recoverable

Analysis 6020A 1 393364 07/29/19 17:39 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 1 394195 08/01/19 22:16 JESW TAL CANTotal/NA

Analysis 2510B-2011 1 394490 08/05/19 15:17 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393506 07/30/19 09:12 MMM TAL CANTotal/NA

Analysis 353.2 1 394884 08/07/19 14:37 JWW TAL CANTotal/NA

Analysis 365.3 1 393728 07/31/19 10:35 TPH TAL CANTotal/NA

Analysis 410.4 1 393469 07/30/19 08:00 TPH TAL CANDissolved

Analysis 410.4 1 393371 07/29/19 13:24 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 392910 07/25/19 16:27 BLW TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 393598 07/30/19 13:45 BLW TAL CANDissolved

Analysis 5210B-2011 1 392986 07/25/19 21:04 AMT TAL CANDissolved

Analysis 5210B-2011 1 392986 07/25/19 21:18 AMT TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 15:30 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394471 08/05/19 12:51 JMB TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394519 08/05/19 20:03 JMB TAL CANTotal/NA

Analysis Total Nitrogen 1 394891 08/07/19 15:54 JWW TAL CANTotal/NA

Client Sample ID: 2019L-TW-02 Lab Sample ID: 240-116407-2
Matrix: WaterDate Collected: 07/24/19 11:50

Date Received: 07/25/19 09:30

Analysis 8260C 07/30/19 19:52 TJL140 393628 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393136 07/26/19 14:00 SLD TAL CANTotal Recoverable

Analysis 6020A 1 393364 07/29/19 17:42 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 1 394579 08/05/19 17:45 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394490 08/05/19 15:17 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393506 07/30/19 09:12 MMM TAL CANTotal/NA

Analysis 353.2 1 394884 08/07/19 14:38 JWW TAL CANTotal/NA

Analysis 365.3 1 393728 07/31/19 10:40 TPH TAL CANTotal/NA

Analysis 410.4 2 393469 07/30/19 08:01 TPH TAL CANDissolved

Analysis 410.4 5 393371 07/29/19 13:20 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 392910 07/25/19 16:41 BLW TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 393598 07/30/19 13:51 BLW TAL CANDissolved

Analysis 5210B-2011 1 392986 07/25/19 21:11 AMT TAL CANDissolved

Analysis 5210B-2011 1 392986 07/25/19 21:25 AMT TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 15:35 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394471 08/05/19 12:51 JMB TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394519 08/05/19 20:06 JMB TAL CANTotal/NA
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Lab Chronicle
Client: GHD Services Inc. Job ID: 240-116407-1
Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-TW-02 Lab Sample ID: 240-116407-2
Matrix: WaterDate Collected: 07/24/19 11:50

Date Received: 07/25/19 09:30

Analysis Total Nitrogen 08/07/19 15:54 JWW1 394891 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: 2019L-TW-03 Lab Sample ID: 240-116407-3
Matrix: WaterDate Collected: 07/24/19 13:40

Date Received: 07/25/19 09:30

Analysis 8260C 08/02/19 20:33 TJL11 394246 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393136 07/26/19 14:00 SLD TAL CANTotal Recoverable

Analysis 6020A 1 393364 07/29/19 17:44 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 1 394579 08/05/19 17:50 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394490 08/05/19 15:17 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393634 07/30/19 16:07 MMM TAL CANTotal/NA

Analysis 353.2 1 394884 08/07/19 14:39 JWW TAL CANTotal/NA

Analysis 365.3 1 393728 07/31/19 11:00 TPH TAL CANTotal/NA

Analysis 410.4 1 393469 07/30/19 08:02 TPH TAL CANDissolved

Analysis 410.4 1 393371 07/29/19 13:21 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 392910 07/25/19 16:54 BLW TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 393598 07/30/19 13:57 BLW TAL CANDissolved

Analysis 5210B-2011 1 393162 07/26/19 12:25 JWW TAL CANDissolved

Analysis 5210B-2011 1 393162 07/26/19 12:18 JWW TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 15:37 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394471 08/05/19 12:51 JMB TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394519 08/05/19 20:09 JMB TAL CANTotal/NA

Analysis Total Nitrogen 1 394891 08/07/19 15:54 JWW TAL CANTotal/NA

Client Sample ID: 2019L-LS-03 Lab Sample ID: 240-116407-4
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30

Analysis 8260C 08/02/19 20:56 TJL11 394246 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393136 07/26/19 14:00 SLD TAL CANTotal Recoverable

Analysis 6020A 1 393364 07/29/19 16:57 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 1 394579 08/05/19 17:55 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394490 08/05/19 15:17 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393634 07/30/19 16:07 MMM TAL CANTotal/NA

Analysis 353.2 1 394884 08/07/19 14:41 JWW TAL CANTotal/NA

Analysis 365.3 10 393728 07/31/19 10:45 TPH TAL CANTotal/NA

Analysis 410.4 1 393469 07/30/19 07:56 TPH TAL CANDissolved

Analysis 410.4 1 393371 07/29/19 13:07 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 392910 07/25/19 17:20 BLW TAL CANTotal/NA
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Lab Chronicle
Client: GHD Services Inc. Job ID: 240-116407-1
Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-LS-03 Lab Sample ID: 240-116407-4
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30

Analysis 4500 S2 F-2011 07/30/19 14:03 BLW1 393598 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 5210B-2011 1 393162 07/26/19 12:49 JWW TAL CANDissolved

Analysis 5210B-2011 1 393162 07/26/19 12:34 JWW TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 15:40 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394471 08/05/19 12:51 JMB TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394519 08/05/19 20:13 JMB TAL CANTotal/NA

Analysis Total Nitrogen 1 394891 08/07/19 15:54 JWW TAL CANTotal/NA

Client Sample ID: 2019L-LS-03D Lab Sample ID: 240-116407-5
Matrix: WaterDate Collected: 07/24/19 15:25

Date Received: 07/25/19 09:30

Analysis 8260C 08/02/19 22:25 TJL11 394246 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393136 07/26/19 14:00 SLD TAL CANTotal Recoverable

Analysis 6020A 1 393364 07/29/19 17:47 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 1 394579 08/05/19 18:05 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394490 08/05/19 15:17 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393634 07/30/19 16:07 MMM TAL CANTotal/NA

Analysis 353.2 1 394884 08/07/19 14:44 JWW TAL CANTotal/NA

Analysis 365.3 2 393728 07/31/19 11:05 TPH TAL CANTotal/NA

Analysis 410.4 1 393469 07/30/19 08:03 TPH TAL CANDissolved

Analysis 410.4 1 393371 07/29/19 13:22 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 392910 07/25/19 17:33 BLW TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 393598 07/30/19 14:22 BLW TAL CANDissolved

Analysis 5210B-2011 1 393162 07/26/19 13:05 JWW TAL CANDissolved

Analysis 5210B-2011 1 393162 07/26/19 12:58 JWW TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 15:43 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394471 08/05/19 12:51 JMB TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394519 08/05/19 20:23 JMB TAL CANTotal/NA

Analysis Total Nitrogen 1 394891 08/07/19 15:54 JWW TAL CANTotal/NA

Client Sample ID: TB-072419 Lab Sample ID: 240-116407-6
Matrix: WaterDate Collected: 07/24/19 16:00

Date Received: 07/25/19 09:30

Analysis 8260C 08/02/19 22:48 TJL11 394246 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Laboratory References:

TAL CAN = Eurofins TestAmerica, Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396

Eurofins TestAmerica, Canton
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Accreditation/Certification Summary
Client: GHD Services Inc. Job ID: 240-116407-1
Project/Site: 11119510-020, FMC Front Royal, VA

Laboratory: Eurofins TestAmerica, Canton
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number Expiration Date

Virginia 4601753NELAP 09-14-19 *

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

4500 H+ B-2011 Water pH

SM 2710F Water Density

Total Nitrogen Water Nitrogen, Total

Eurofins TestAmerica, Canton

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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ANALYTICAL REPORT
Eurofins TestAmerica, Canton
4101 Shuffel Street NW
North Canton, OH 44720
Tel: (330)497-9396

Laboratory Job ID: 240-116497-1
Client Project/Site: 11119510-020, FMC Front Royal, VA

For:
GHD Services Inc.
2055 Niagara Falls Blvd., Suite 3
Niagara Falls, New York 14304

Attn: Ms. Deborah Andrasko

Authorized for release by:
8/8/2019 2:12:47 PM

Denise Heckler, Project Manager II
(330)966-9477
denise.heckler@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Qualifiers

GC/MS VOA
Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

U Indicates the analyte was analyzed for but not detected.

Metals
Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

U Indicates the analyte was analyzed for but not detected.

General Chemistry
Qualifier Description

b Result Detected in the Unseeded Control blank (USB).

Qualifier

HF Field parameter with a holding time of 15 minutes. Test performed by laboratory at client's request.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

U Indicates the analyte was analyzed for but not detected.

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, Canton
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Case Narrative
Client: GHD Services Inc. Job ID: 240-116497-1
Project/Site: 11119510-020, FMC Front Royal, VA

Job ID: 240-116497-1

Laboratory: Eurofins TestAmerica, Canton

Narrative

Job Narrative

240-116497-1

Comments

No additional comments. 

Receipt 

The samples were received on 7/26/2019 9:35 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperatures of the 5 coolers at receipt time were 3.1º C, 3.3º C, 3.7º C, 4.1º C and 4.7º C.

GC/MS VOA 

Method(s) 8260C: The following volatiles sample was diluted due to foaming at the time of purging during the original sample analysis: 
2019L-LS-02 (240-116497-2).  Elevated reporting limits (RLs) are provided.

Method(s) 8260C: The pH of the sample(s) was greater than 2.  The samples were analyzed within the 7 day holding time; however, 

experimental evidence suggests that some aromatic compounds in wastewater samples, notably, Benzene, Toluene, and Ethylbenzene 
are susceptible to biological degradation if samples are not preserved to a pH of 2:  2019L-LS-02 (240-116497-2), 2019L-LS-01 
(240-116497-3), 2019L-VB-11-SUMP (240-116497-4), 2019L-VB-09-SUMP (240-116497-5) and 2019L-VB-10-SUMP (240-116497-6)

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Metals 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry 
Method(s) SM 5210B: The USB dilution water D.O. depletion was greater than 0.2 mg/L.  The associated sample results in batch 393185 
are qualified and reported.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, Canton
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Method Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method Method Description LaboratoryProtocol

SW8468260C Volatile Organic Compounds by GC/MS TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SM2320B-2011 Alkalinity, Total TAL CAN

SM2510B-2011 Conductivity, Specific Conductance TAL CAN

SM2540 C-2011 Total Dissolved Solids (Dried at 180 °C) TAL CAN

MCAWW353.2 Nitrogen, Nitrate-Nitrite TAL CAN

EPA365.3 Phosphorus, Total TAL CAN

MCAWW410.4 COD TAL CAN

SM4500 H+ B-2011 pH TAL CAN

SM4500 S2 F-2011 Sulfide, Total TAL CAN

SM5210B-2011 BOD, 5-Day TAL CAN

SMSM 2710F Specific Gravity TAL CAN

SMSM 4500 Norg C Nitrogen, Total Kjeldahl TAL CAN

EPATotal Nitrogen Nitrogen, Total TAL CAN

SW8463005A Preparation, Total Recoverable or Dissolved Metals TAL CAN

SW8465030C Purge and Trap TAL CAN

SMSM4500Norg_C Preparation, Nitrogen -Total Kjeldahl TAL CAN

Protocol References:

EPA = US Environmental Protection Agency

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

SM = "Standard Methods For The Examination Of Water And Wastewater"

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL CAN = Eurofins TestAmerica, Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396

Eurofins TestAmerica, Canton
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Sample Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

240-116497-1 2019L-LS-04 Water 07/25/19 08:00 07/26/19 09:35

240-116497-2 2019L-LS-02 Water 07/25/19 08:30 07/26/19 09:35

240-116497-3 2019L-LS-01 Water 07/25/19 09:15 07/26/19 09:35

240-116497-4 2019L-VB-11-SUMP Water 07/25/19 10:55 07/26/19 09:35

240-116497-5 2019L-VB-09-SUMP Water 07/25/19 11:30 07/26/19 09:35

240-116497-6 2019L-VB-10-SUMP Water 07/25/19 12:10 07/26/19 09:35

240-116497-7 TB-072519 Water 07/25/19 12:30 07/26/19 09:35

Eurofins TestAmerica, Canton
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Detection Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-LS-04 Lab Sample ID: 240-116497-1

Carbon disulfide

RL

0.0010 mg/L

MDL

0.00028

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10.0091 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0044 J 6020A

Iron 0.10 mg/L0.047 Total 

Recoverable

19.3 6020A

Alkalinity 5.0 mg/L2.6 Total/NA1940 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA13100 2510B-2011

Total Dissolved Solids 20 mg/L16 Total/NA12100 2540 C-2011

Phosphorus, Total 0.10 mg/L0.037 Total/NA10.93 365.3

Chemical Oxygen Demand 10 mg/L4.1 Total/NA189 410.4

pH 0.1 SU0.1 Total/NA17.1 HF 4500 H+ B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA13.4 J SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA13.4 J Total Nitrogen

Chemical Oxygen Demand 10 mg/L4.1 Dissolved174 410.4

Sulfide 1.0 mg/L0.58 Dissolved11.6 4500 S2 F-2011

Client Sample ID: 2019L-LS-02 Lab Sample ID: 240-116497-2

Carbon disulfide

RL

0.0020 mg/L

MDL

0.00056

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA20.0057 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.17 6020A

Iron 0.10 mg/L0.047 Total 

Recoverable

10.27 6020A

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.0027 6020A

Alkalinity 25 mg/L13 Total/NA54600 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA110000 2510B-2011

Total Dissolved Solids 50 mg/L39 Total/NA17400 2540 C-2011

Phosphorus, Total 1.0 mg/L0.37 Total/NA103.6 365.3

Chemical Oxygen Demand 20 mg/L8.3 Total/NA2210 410.4

pH 0.1 SU0.1 Total/NA19.0 HF 4500 H+ B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA14.5 J SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA14.5 J Total Nitrogen

Chemical Oxygen Demand 20 mg/L8.3 Dissolved2210 410.4

Sulfide 1.0 mg/L0.58 Dissolved16.8 4500 S2 F-2011

Client Sample ID: 2019L-LS-01 Lab Sample ID: 240-116497-3

Arsenic

RL

0.0050 mg/L

MDL

0.00075

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

10.026 6020A

Iron 0.10 mg/L0.047 Total 

Recoverable

11.7 6020A

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.00078 J 6020A

Alkalinity 5.0 mg/L2.6 Total/NA11800 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA14500 2510B-2011

Total Dissolved Solids 40 mg/L31 Total/NA13000 2540 C-2011

Nitrate Nitrite as N 0.050 mg/L0.031 Total/NA10.57 353.2

Phosphorus, Total 0.10 mg/L0.037 Total/NA10.13 365.3

Chemical Oxygen Demand 10 mg/L4.1 Total/NA175 410.4

Eurofins TestAmerica, Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-LS-01 (Continued) Lab Sample ID: 240-116497-3

pH

RL

0.1 SU

MDL

0.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1HF7.4 4500 H+ B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA13.9 J SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA14.5 J Total Nitrogen

Chemical Oxygen Demand 10 mg/L4.1 Dissolved171 410.4

Sulfide 1.0 mg/L0.58 Dissolved11.0 4500 S2 F-2011

Client Sample ID: 2019L-VB-11-SUMP Lab Sample ID: 240-116497-4

Carbon disulfide

RL

0.0010 mg/L

MDL

0.00028

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10.0014 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0041 J 6020A

Iron 0.10 mg/L0.047 Total 

Recoverable

120 6020A

Alkalinity 5.0 mg/L2.6 Total/NA11400 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA12400 2510B-2011

Total Dissolved Solids 20 mg/L16 Total/NA11600 2540 C-2011

Phosphorus, Total 0.10 mg/L0.037 Total/NA10.32 365.3

Chemical Oxygen Demand 10 mg/L4.1 Total/NA145 410.4

pH 0.1 SU0.1 Total/NA16.8 HF 4500 H+ B-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Total/NA1190 b 5210B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA110 SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA110 Total Nitrogen

Chemical Oxygen Demand 10 mg/L4.1 Dissolved145 410.4

Sulfide 1.0 mg/L0.58 Dissolved10.80 J 4500 S2 F-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Dissolved135 b 5210B-2011

Client Sample ID: 2019L-VB-09-SUMP Lab Sample ID: 240-116497-5

Carbon disulfide

RL

0.0020 mg/L

MDL

0.00056

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA20.030 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.046 6020A

Iron 0.10 mg/L0.047 Total 

Recoverable

11.1 6020A

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.0016 J 6020A

Alkalinity 25 mg/L13 Total/NA53500 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA15900 2510B-2011

Total Dissolved Solids 50 mg/L39 Total/NA13900 2540 C-2011

Phosphorus, Total 0.10 mg/L0.037 Total/NA10.51 365.3

Chemical Oxygen Demand 50 mg/L21 Total/NA5350 410.4

pH 0.1 SU0.1 Total/NA17.0 HF 4500 H+ B-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Total/NA1140 b 5210B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA15.6 SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA15.6 Total Nitrogen

Chemical Oxygen Demand 50 mg/L21 Dissolved5400 410.4

Sulfide 20 mg/L12 Dissolved1170 4500 S2 F-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Dissolved1100 b 5210B-2011

Eurofins TestAmerica, Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-VB-10-SUMP Lab Sample ID: 240-116497-6

Carbon disulfide

RL

0.10 mg/L

MDL

0.028

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1001.5 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.075 6020A

Iron 0.10 mg/L0.047 Total 

Recoverable

10.24 6020A

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.0030 6020A

Alkalinity 50 mg/L26 Total/NA104700 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA18100 2510B-2011

Total Dissolved Solids 50 mg/L39 Total/NA15700 2540 C-2011

Phosphorus, Total 0.10 mg/L0.037 Total/NA10.56 365.3

Chemical Oxygen Demand 100 mg/L41 Total/NA101100 410.4

pH 0.1 SU0.1 Total/NA17.2 HF 4500 H+ B-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Total/NA1450 b 5210B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA16.7 SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA16.7 Total Nitrogen

Chemical Oxygen Demand 100 mg/L41 Dissolved101200 410.4

Sulfide 20 mg/L12 Dissolved1430 4500 S2 F-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Dissolved1440 b 5210B-2011

Client Sample ID: TB-072519 Lab Sample ID: 240-116497-7

Carbon disulfide

RL

0.0010 mg/L

MDL

0.00028

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.00050 8260C

Eurofins TestAmerica, Canton

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS

Lab Sample ID: 240-116497-1Client Sample ID: 2019L-LS-04
Matrix: WaterDate Collected: 07/25/19 08:00

Date Received: 07/26/19 09:35
RL MDL

Carbon disulfide 0.0091 0.0010 0.00028 mg/L 08/01/19 16:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 97 70 - 123 08/01/19 16:40 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 97 08/01/19 16:40 175 - 128

4-Bromofluorobenzene (Surr) 95 08/01/19 16:40 159 - 120

1,2-Dichloroethane-d4 (Surr) 98 08/01/19 16:40 170 - 121

Lab Sample ID: 240-116497-2Client Sample ID: 2019L-LS-02
Matrix: WaterDate Collected: 07/25/19 08:30

Date Received: 07/26/19 09:35
RL MDL

Carbon disulfide 0.0057 0.0020 0.00056 mg/L 08/01/19 17:02 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 96 70 - 123 08/01/19 17:02 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 96 08/01/19 17:02 275 - 128

4-Bromofluorobenzene (Surr) 96 08/01/19 17:02 259 - 120

1,2-Dichloroethane-d4 (Surr) 98 08/01/19 17:02 270 - 121

Lab Sample ID: 240-116497-3Client Sample ID: 2019L-LS-01
Matrix: WaterDate Collected: 07/25/19 09:15

Date Received: 07/26/19 09:35
RL MDL

Carbon disulfide 0.00028 U 0.0010 0.00028 mg/L 08/01/19 17:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 98 70 - 123 08/01/19 17:25 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 100 08/01/19 17:25 175 - 128

4-Bromofluorobenzene (Surr) 95 08/01/19 17:25 159 - 120

1,2-Dichloroethane-d4 (Surr) 99 08/01/19 17:25 170 - 121

Lab Sample ID: 240-116497-4Client Sample ID: 2019L-VB-11-SUMP
Matrix: WaterDate Collected: 07/25/19 10:55

Date Received: 07/26/19 09:35
RL MDL

Carbon disulfide 0.0014 0.0010 0.00028 mg/L 08/01/19 17:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 98 70 - 123 08/01/19 17:47 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 97 08/01/19 17:47 175 - 128

4-Bromofluorobenzene (Surr) 97 08/01/19 17:47 159 - 120

1,2-Dichloroethane-d4 (Surr) 97 08/01/19 17:47 170 - 121

Lab Sample ID: 240-116497-5Client Sample ID: 2019L-VB-09-SUMP
Matrix: WaterDate Collected: 07/25/19 11:30

Date Received: 07/26/19 09:35
RL MDL

Carbon disulfide 0.030 0.0020 0.00056 mg/L 08/01/19 18:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 97 70 - 123 08/01/19 18:10 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Lab Sample ID: 240-116497-5Client Sample ID: 2019L-VB-09-SUMP
Matrix: WaterDate Collected: 07/25/19 11:30

Date Received: 07/26/19 09:35

Dibromofluoromethane (Surr) 98 75 - 128 08/01/19 18:10 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 08/01/19 18:10 259 - 120

1,2-Dichloroethane-d4 (Surr) 97 08/01/19 18:10 270 - 121

Lab Sample ID: 240-116497-6Client Sample ID: 2019L-VB-10-SUMP
Matrix: WaterDate Collected: 07/25/19 12:10

Date Received: 07/26/19 09:35
RL MDL

Carbon disulfide 1.5 0.10 0.028 mg/L 08/01/19 18:33 100

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 98 70 - 123 08/01/19 18:33 100

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 98 08/01/19 18:33 10075 - 128

4-Bromofluorobenzene (Surr) 95 08/01/19 18:33 10059 - 120

1,2-Dichloroethane-d4 (Surr) 100 08/01/19 18:33 10070 - 121

Lab Sample ID: 240-116497-7Client Sample ID: TB-072519
Matrix: WaterDate Collected: 07/25/19 12:30

Date Received: 07/26/19 09:35
RL MDL

Carbon disulfide 0.00050 J 0.0010 0.00028 mg/L 08/01/19 18:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 100 70 - 123 08/01/19 18:55 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 100 08/01/19 18:55 175 - 128

4-Bromofluorobenzene (Surr) 96 08/01/19 18:55 159 - 120

1,2-Dichloroethane-d4 (Surr) 99 08/01/19 18:55 170 - 121

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 6020A - Metals (ICP/MS) - Total Recoverable

Lab Sample ID: 240-116497-1Client Sample ID: 2019L-LS-04
Matrix: WaterDate Collected: 07/25/19 08:00

Date Received: 07/26/19 09:35
RL MDL

Arsenic 0.0044 J 0.0050 0.00075 mg/L 07/29/19 14:00 07/30/19 16:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/29/19 14:00 07/30/19 16:36 1Iron 9.3

0.0020 0.00057 mg/L 07/29/19 14:00 07/30/19 16:36 1Antimony 0.00057 U

Lab Sample ID: 240-116497-2Client Sample ID: 2019L-LS-02
Matrix: WaterDate Collected: 07/25/19 08:30

Date Received: 07/26/19 09:35
RL MDL

Arsenic 0.17 0.0050 0.00075 mg/L 07/29/19 14:00 07/30/19 16:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/29/19 14:00 07/30/19 16:39 1Iron 0.27

0.0020 0.00057 mg/L 07/29/19 14:00 07/30/19 16:39 1Antimony 0.0027

Lab Sample ID: 240-116497-3Client Sample ID: 2019L-LS-01
Matrix: WaterDate Collected: 07/25/19 09:15

Date Received: 07/26/19 09:35
RL MDL

Arsenic 0.026 0.0050 0.00075 mg/L 07/29/19 14:00 07/30/19 16:41 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/29/19 14:00 07/30/19 16:41 1Iron 1.7

0.0020 0.00057 mg/L 07/29/19 14:00 07/30/19 16:41 1Antimony 0.00078 J

Lab Sample ID: 240-116497-4Client Sample ID: 2019L-VB-11-SUMP
Matrix: WaterDate Collected: 07/25/19 10:55

Date Received: 07/26/19 09:35
RL MDL

Arsenic 0.0041 J 0.0050 0.00075 mg/L 07/29/19 14:00 07/30/19 16:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/29/19 14:00 07/30/19 16:44 1Iron 20

0.0020 0.00057 mg/L 07/29/19 14:00 07/30/19 16:44 1Antimony 0.00057 U

Lab Sample ID: 240-116497-5Client Sample ID: 2019L-VB-09-SUMP
Matrix: WaterDate Collected: 07/25/19 11:30

Date Received: 07/26/19 09:35
RL MDL

Arsenic 0.046 0.0050 0.00075 mg/L 07/29/19 14:00 07/30/19 16:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/29/19 14:00 07/30/19 16:46 1Iron 1.1

0.0020 0.00057 mg/L 07/29/19 14:00 07/30/19 16:46 1Antimony 0.0016 J

Lab Sample ID: 240-116497-6Client Sample ID: 2019L-VB-10-SUMP
Matrix: WaterDate Collected: 07/25/19 12:10

Date Received: 07/26/19 09:35
RL MDL

Arsenic 0.075 0.0050 0.00075 mg/L 07/29/19 14:00 07/30/19 16:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/29/19 14:00 07/30/19 16:49 1Iron 0.24

0.0020 0.00057 mg/L 07/29/19 14:00 07/30/19 16:49 1Antimony 0.0030

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry

Lab Sample ID: 240-116497-1Client Sample ID: 2019L-LS-04
Matrix: WaterDate Collected: 07/25/19 08:00

Date Received: 07/26/19 09:35
RL MDL

Alkalinity 940 5.0 2.6 mg/L 08/05/19 21:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/07/19 15:03 1Specific Conductance 3100

20 16 mg/L 07/31/19 18:28 1Total Dissolved Solids 2100

0.050 0.031 mg/L 08/07/19 14:50 1Nitrate Nitrite as N 0.031 U

0.10 0.037 mg/L 08/02/19 08:14 1Phosphorus, Total 0.93

10 4.1 mg/L 07/29/19 13:27 1Chemical Oxygen Demand 89

0.1 0.1 SU 07/26/19 15:34 1pH 7.1 HF

2.0 1.2 mg/L 07/26/19 17:51 1Biochemical Oxygen Demand 1.2 U

0.10 0.10 g/mL 08/07/19 15:48 1Density 1.0

5.0 1.6 mg/L 08/06/19 14:10 08/07/19 08:57 1Nitrogen, Kjeldahl 3.4 J

5.0 1.6 mg/L 08/07/19 15:54 1Nitrogen, Total 3.4 J

Lab Sample ID: 240-116497-2Client Sample ID: 2019L-LS-02
Matrix: WaterDate Collected: 07/25/19 08:30

Date Received: 07/26/19 09:35
RL MDL

Alkalinity 4600 25 13 mg/L 08/07/19 19:10 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/07/19 15:03 1Specific Conductance 10000

50 39 mg/L 07/31/19 18:28 1Total Dissolved Solids 7400

0.050 0.031 mg/L 08/07/19 14:51 1Nitrate Nitrite as N 0.031 U

1.0 0.37 mg/L 08/02/19 08:25 10Phosphorus, Total 3.6

20 8.3 mg/L 08/02/19 13:23 2Chemical Oxygen Demand 210

0.1 0.1 SU 07/26/19 15:18 1pH 9.0 HF

60 36 mg/L 07/26/19 18:09 1Biochemical Oxygen Demand 36 U

0.10 0.10 g/mL 08/07/19 15:51 1Density 1.0

5.0 1.6 mg/L 08/06/19 14:10 08/07/19 08:57 1Nitrogen, Kjeldahl 4.5 J

5.0 1.6 mg/L 08/07/19 15:54 1Nitrogen, Total 4.5 J

Lab Sample ID: 240-116497-3Client Sample ID: 2019L-LS-01
Matrix: WaterDate Collected: 07/25/19 09:15

Date Received: 07/26/19 09:35
RL MDL

Alkalinity 1800 5.0 2.6 mg/L 08/05/19 21:42 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/07/19 15:03 1Specific Conductance 4500

40 31 mg/L 07/31/19 18:28 1Total Dissolved Solids 3000

0.050 0.031 mg/L 08/07/19 14:52 1Nitrate Nitrite as N 0.57

0.10 0.037 mg/L 08/02/19 08:28 1Phosphorus, Total 0.13

10 4.1 mg/L 08/02/19 13:24 1Chemical Oxygen Demand 75

0.1 0.1 SU 07/26/19 15:59 1pH 7.4 HF

2.0 1.2 mg/L 07/26/19 18:23 1Biochemical Oxygen Demand 1.2 U

0.10 0.10 g/mL 08/07/19 15:53 1Density 1.0

5.0 1.6 mg/L 08/06/19 14:10 08/07/19 08:57 1Nitrogen, Kjeldahl 3.9 J

5.0 1.6 mg/L 08/07/19 15:54 1Nitrogen, Total 4.5 J

Lab Sample ID: 240-116497-4Client Sample ID: 2019L-VB-11-SUMP
Matrix: WaterDate Collected: 07/25/19 10:55

Date Received: 07/26/19 09:35
RL MDL

Alkalinity 1400 5.0 2.6 mg/L 08/05/19 21:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/07/19 15:03 1Specific Conductance 2400

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry (Continued)

Lab Sample ID: 240-116497-4Client Sample ID: 2019L-VB-11-SUMP
Matrix: WaterDate Collected: 07/25/19 10:55

Date Received: 07/26/19 09:35
RL MDL

Total Dissolved Solids 1600 20 16 mg/L 07/31/19 18:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.031 mg/L 08/07/19 14:53 1Nitrate Nitrite as N 0.031 U

0.10 0.037 mg/L 08/02/19 08:32 1Phosphorus, Total 0.32

10 4.1 mg/L 08/02/19 13:25 1Chemical Oxygen Demand 45

0.1 0.1 SU 07/26/19 15:26 1pH 6.8 HF

2.0 1.2 mg/L 07/26/19 18:37 1Biochemical Oxygen Demand 190 b

0.10 0.10 g/mL 08/07/19 15:56 1Density 1.0

5.0 1.6 mg/L 08/06/19 14:10 08/07/19 08:57 1Nitrogen, Kjeldahl 10

5.0 1.6 mg/L 08/07/19 15:54 1Nitrogen, Total 10

Lab Sample ID: 240-116497-5Client Sample ID: 2019L-VB-09-SUMP
Matrix: WaterDate Collected: 07/25/19 11:30

Date Received: 07/26/19 09:35
RL MDL

Alkalinity 3500 25 13 mg/L 08/07/19 19:15 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/07/19 15:03 1Specific Conductance 5900

50 39 mg/L 07/31/19 18:28 1Total Dissolved Solids 3900

0.050 0.031 mg/L 08/07/19 14:54 1Nitrate Nitrite as N 0.031 U

0.10 0.037 mg/L 08/02/19 08:35 1Phosphorus, Total 0.51

50 21 mg/L 08/02/19 13:25 5Chemical Oxygen Demand 350

0.1 0.1 SU 07/26/19 15:42 1pH 7.0 HF

2.0 1.2 mg/L 07/26/19 18:52 1Biochemical Oxygen Demand 140 b

0.10 0.10 g/mL 08/07/19 16:01 1Density 1.0

5.0 1.6 mg/L 08/06/19 14:10 08/07/19 08:57 1Nitrogen, Kjeldahl 5.6

5.0 1.6 mg/L 08/07/19 15:54 1Nitrogen, Total 5.6

Lab Sample ID: 240-116497-6Client Sample ID: 2019L-VB-10-SUMP
Matrix: WaterDate Collected: 07/25/19 12:10

Date Received: 07/26/19 09:35
RL MDL

Alkalinity 4700 50 26 mg/L 08/05/19 19:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/07/19 15:07 1Specific Conductance 8100

50 39 mg/L 07/31/19 18:28 1Total Dissolved Solids 5700

0.050 0.031 mg/L 08/07/19 14:55 1Nitrate Nitrite as N 0.031 U

0.10 0.037 mg/L 08/02/19 08:39 1Phosphorus, Total 0.56

100 41 mg/L 08/02/19 13:26 10Chemical Oxygen Demand 1100

0.1 0.1 SU 07/26/19 15:51 1pH 7.2 HF

2.0 1.2 mg/L 07/26/19 19:06 1Biochemical Oxygen Demand 450 b

0.10 0.10 g/mL 08/07/19 16:04 1Density 1.0

5.0 1.6 mg/L 08/06/19 14:10 08/07/19 08:57 1Nitrogen, Kjeldahl 6.7

5.0 1.6 mg/L 08/07/19 15:56 1Nitrogen, Total 6.7

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry - Dissolved

Lab Sample ID: 240-116497-1Client Sample ID: 2019L-LS-04
Matrix: WaterDate Collected: 07/25/19 08:00

Date Received: 07/26/19 09:35
RL MDL

Chemical Oxygen Demand 74 10 4.1 mg/L 07/30/19 08:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.58 mg/L 07/30/19 14:40 1Sulfide 1.6

2.0 1.2 mg/L 07/26/19 17:44 1Biochemical Oxygen Demand 1.2 U

Lab Sample ID: 240-116497-2Client Sample ID: 2019L-LS-02
Matrix: WaterDate Collected: 07/25/19 08:30

Date Received: 07/26/19 09:35
RL MDL

Chemical Oxygen Demand 210 20 8.3 mg/L 07/30/19 08:08 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.58 mg/L 07/30/19 14:46 1Sulfide 6.8

60 36 mg/L 07/26/19 17:58 1Biochemical Oxygen Demand 36 U

Lab Sample ID: 240-116497-3Client Sample ID: 2019L-LS-01
Matrix: WaterDate Collected: 07/25/19 09:15

Date Received: 07/26/19 09:35
RL MDL

Chemical Oxygen Demand 71 10 4.1 mg/L 07/30/19 08:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.58 mg/L 07/30/19 14:53 1Sulfide 1.0

2.0 1.2 mg/L 07/26/19 18:16 1Biochemical Oxygen Demand 1.2 U

Lab Sample ID: 240-116497-4Client Sample ID: 2019L-VB-11-SUMP
Matrix: WaterDate Collected: 07/25/19 10:55

Date Received: 07/26/19 09:35
RL MDL

Chemical Oxygen Demand 45 10 4.1 mg/L 07/30/19 08:13 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.58 mg/L 07/30/19 14:59 1Sulfide 0.80 J

2.0 1.2 mg/L 07/26/19 18:30 1Biochemical Oxygen Demand 35 b

Lab Sample ID: 240-116497-5Client Sample ID: 2019L-VB-09-SUMP
Matrix: WaterDate Collected: 07/25/19 11:30

Date Received: 07/26/19 09:35
RL MDL

Chemical Oxygen Demand 400 50 21 mg/L 07/30/19 08:10 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 12 mg/L 07/30/19 15:05 1Sulfide 170

2.0 1.2 mg/L 07/26/19 18:45 1Biochemical Oxygen Demand 100 b

Lab Sample ID: 240-116497-6Client Sample ID: 2019L-VB-10-SUMP
Matrix: WaterDate Collected: 07/25/19 12:10

Date Received: 07/26/19 09:35
RL MDL

Chemical Oxygen Demand 1200 100 41 mg/L 07/30/19 08:12 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 12 mg/L 07/30/19 15:11 1Sulfide 430

2.0 1.2 mg/L 07/26/19 18:59 1Biochemical Oxygen Demand 440 b

Eurofins TestAmerica, Canton
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Surrogate Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (70-123) (75-128) (59-120) (70-121)

TOL DBFM BFB DCA

97 97 95 98240-116497-1

Percent Surrogate Recovery (Acceptance Limits)

2019L-LS-04

96 96 96 98240-116497-2 2019L-LS-02

98 100 95 99240-116497-3 2019L-LS-01

98 97 97 97240-116497-4 2019L-VB-11-SUMP

97 98 97 97240-116497-5 2019L-VB-09-SUMP

98 98 95 100240-116497-6 2019L-VB-10-SUMP

98 95 100 95240-116497-6 MS 2019L-VB-10-SUMP

98 96 101 94240-116497-6 MSD 2019L-VB-10-SUMP

100 100 96 99240-116497-7 TB-072519

108 102 107 103LCS 240-393968/5 Lab Control Sample

98 100 100 98MB 240-393968/8 Method Blank

Surrogate Legend

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DCA = 1,2-Dichloroethane-d4 (Surr)

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS

Client Sample ID: Method BlankLab Sample ID: MB 240-393968/8
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393968

RL MDL

Carbon disulfide 0.00028 U 0.0010 0.00028 mg/L 08/01/19 12:09 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Toluene-d8 (Surr) 98 70 - 123 08/01/19 12:09 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

100 08/01/19 12:09 1Dibromofluoromethane (Surr) 75 - 128

100 08/01/19 12:09 14-Bromofluorobenzene (Surr) 59 - 120

98 08/01/19 12:09 11,2-Dichloroethane-d4 (Surr) 70 - 121

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393968/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393968

Carbon disulfide 0.0200 0.0201 mg/L 101 60 - 138

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Toluene-d8 (Surr) 70 - 123

Surrogate

108

LCS LCS

Qualifier Limits%Recovery

102Dibromofluoromethane (Surr) 75 - 128

1074-Bromofluorobenzene (Surr) 59 - 120

1031,2-Dichloroethane-d4 (Surr) 70 - 121

Client Sample ID: 2019L-VB-10-SUMPLab Sample ID: 240-116497-6 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393968

Carbon disulfide 1.5 2.00 3.30 mg/L 89 43 - 144

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Toluene-d8 (Surr) 70 - 123

Surrogate

98

MS MS

Qualifier Limits%Recovery

95Dibromofluoromethane (Surr) 75 - 128

1004-Bromofluorobenzene (Surr) 59 - 120

951,2-Dichloroethane-d4 (Surr) 70 - 121

Client Sample ID: 2019L-VB-10-SUMPLab Sample ID: 240-116497-6 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393968

Carbon disulfide 1.5 2.00 3.41 mg/L 94 43 - 144 3 33

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Toluene-d8 (Surr) 70 - 123

Surrogate

98

MSD MSD

Qualifier Limits%Recovery

96Dibromofluoromethane (Surr) 75 - 128

1014-Bromofluorobenzene (Surr) 59 - 120

941,2-Dichloroethane-d4 (Surr) 70 - 121

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-393349/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 393702 Prep Batch: 393349

RL MDL

Arsenic 0.00075 U 0.0050 0.00075 mg/L 07/29/19 14:00 07/30/19 15:38 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.047 U 0.0470.10 mg/L 07/29/19 14:00 07/30/19 15:38 1Iron

0.00057 U 0.000570.0020 mg/L 07/29/19 14:00 07/30/19 15:38 1Antimony

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393349/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 393702 Prep Batch: 393349

Arsenic 1.00 0.959 mg/L 96 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Iron 5.00 4.73 mg/L 95 80 - 120

Antimony 0.100 0.0995 mg/L 99 80 - 120

Method: 2320B-2011 - Alkalinity, Total

Client Sample ID: Method BlankLab Sample ID: MB 240-394579/33
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394579

RL MDL

Alkalinity 2.6 U 5.0 2.6 mg/L 08/05/19 20:40 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 240-394579/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394579

RL MDL

Alkalinity 2.6 U 5.0 2.6 mg/L 08/05/19 17:38 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394579/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394579

Alkalinity 161 157 mg/L 97 86 - 123

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394579/32
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394579

Alkalinity 161 154 mg/L 96 86 - 123

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-VB-11-SUMPLab Sample ID: 240-116497-4 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394579

Alkalinity 1400 1370 mg/L 0.2 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 2320B-2011 - Alkalinity, Total (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 240-394978/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394978

RL MDL

Alkalinity 2.6 U 5.0 2.6 mg/L 08/07/19 18:23 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394978/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394978

Alkalinity 161 155 mg/L 96 86 - 123

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 2510B-2011 - Conductivity, Specific Conductance

Client Sample ID: Method BlankLab Sample ID: MB 240-394883/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394883

RL MDL

Specific Conductance 0.61 U 1.0 0.61 umhos/cm 08/07/19 15:03 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 240-394883/89
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394883

RL MDL

Specific Conductance 0.61 U 1.0 0.61 umhos/cm 08/07/19 15:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394883/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394883

Specific Conductance 1410 1430 umhos/cm 101 87 - 116

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394883/90
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394883

Specific Conductance 1410 1410 umhos/cm 100 87 - 116

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 2540 C-2011 - Total Dissolved Solids (Dried at 180 °C)

Client Sample ID: Method BlankLab Sample ID: MB 240-393860/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393860

RL MDL

Total Dissolved Solids 7.8 U 10 7.8 mg/L 07/31/19 18:28 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 2540 C-2011 - Total Dissolved Solids (Dried at 180 °C) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393860/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393860

Total Dissolved Solids 740 724 mg/L 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 353.2 - Nitrogen, Nitrate-Nitrite

Client Sample ID: Method BlankLab Sample ID: MB 240-394884/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394884

RL MDL

Nitrate Nitrite as N 0.031 U 0.050 0.031 mg/L 08/07/19 14:22 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394884/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394884

Nitrate Nitrite as N 1.63 1.55 mg/L 95 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 365.3 - Phosphorus, Total

Client Sample ID: Method BlankLab Sample ID: MB 240-394128/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394128

RL MDL

Phosphorus, Total 0.037 U 0.10 0.037 mg/L 08/02/19 08:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394128/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394128

Phosphorus, Total 0.405 0.414 mg/L 102 77 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-LS-04Lab Sample ID: 240-116497-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394128

Phosphorus, Total 0.93 5.00 5.64 mg/L 94 38 - 156

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: 2019L-LS-04Lab Sample ID: 240-116497-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394128

Phosphorus, Total 0.93 5.00 5.49 mg/L 91 38 - 156 3 29

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 410.4 - COD

Client Sample ID: Method BlankLab Sample ID: MB 240-393371/9
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393371

RL MDL

Chemical Oxygen Demand 4.1 U 10 4.1 mg/L 07/29/19 13:06 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393371/10
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393371

Chemical Oxygen Demand 68.4 68.0 mg/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: MB 240-393469/9
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393469

RL MDL

Chemical Oxygen Demand 4.1 U 10 4.1 mg/L 07/30/19 07:54 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393469/10
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393469

Chemical Oxygen Demand 68.4 69.8 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: MB 240-394184/9
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394184

RL MDL

Chemical Oxygen Demand 4.1 U 10 4.1 mg/L 08/02/19 13:09 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394184/10
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394184

Chemical Oxygen Demand 68.4 68.2 mg/L 100 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 2019L-VB-11-SUMPLab Sample ID: 240-116497-4 MS
Matrix: Water Prep Type: Dissolved
Analysis Batch: 393469

Chemical Oxygen Demand 45 50.0 91.2 mg/L 93 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 4500 H+ B-2011 - pH

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393061/32
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393061

pH 5.31 5.4 SU 102 97 - 103

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393061/47
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393061

pH 5.31 5.4 SU 102 97 - 103

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 4500 S2 F-2011 - Sulfide, Total

Client Sample ID: Method BlankLab Sample ID: MB 240-393598/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393598

RL MDL

Sulfide 0.58 U 1.0 0.58 mg/L 07/30/19 13:27 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393598/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393598

Sulfide 20.3 20.2 mg/L 99 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 5210B-2011 - BOD, 5-Day

Client Sample ID: Method BlankLab Sample ID: SCB 240-393185/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393185

RL MDL

Biochemical Oxygen Demand 1.2 U 2.0 1.2 mg/L 07/26/19 17:36 1

SCB SCB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: USB 240-393185/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393185

RL MDL

Biochemical Oxygen Demand 1.2 U 2.0 1.2 mg/L 07/26/19 17:34 1

USB USB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393185/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393185

Biochemical Oxygen Demand 198 189 mg/L 95 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: SM 2710F - Specific Gravity

Client Sample ID: 2019L-VB-11-SUMPLab Sample ID: 240-116497-4 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394885

Density 1.0 1.01 g/mL 0.4 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: SM 4500 Norg C - Nitrogen, Total Kjeldahl

Client Sample ID: Method BlankLab Sample ID: MB 240-394769/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394776 Prep Batch: 394769

RL MDL

Nitrogen, Kjeldahl 1.6 U 5.0 1.6 mg/L 08/06/19 14:10 08/07/19 08:57 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394769/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394776 Prep Batch: 394769

Nitrogen, Kjeldahl 10.1 10.1 mg/L 100 59 - 126

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Eurofins TestAmerica, Canton

Page 23 of 37 8/8/2019

1

2

3

4

5

6

7

8

9

10

11

12

13

14



QC Association Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

GC/MS VOA

Analysis Batch: 393968

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260C240-116497-1 2019L-LS-04 Total/NA

Water 8260C240-116497-2 2019L-LS-02 Total/NA

Water 8260C240-116497-3 2019L-LS-01 Total/NA

Water 8260C240-116497-4 2019L-VB-11-SUMP Total/NA

Water 8260C240-116497-5 2019L-VB-09-SUMP Total/NA

Water 8260C240-116497-6 2019L-VB-10-SUMP Total/NA

Water 8260C240-116497-7 TB-072519 Total/NA

Water 8260CMB 240-393968/8 Method Blank Total/NA

Water 8260CLCS 240-393968/5 Lab Control Sample Total/NA

Water 8260C240-116497-6 MS 2019L-VB-10-SUMP Total/NA

Water 8260C240-116497-6 MSD 2019L-VB-10-SUMP Total/NA

Metals

Prep Batch: 393349

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-116497-1 2019L-LS-04 Total Recoverable

Water 3005A240-116497-2 2019L-LS-02 Total Recoverable

Water 3005A240-116497-3 2019L-LS-01 Total Recoverable

Water 3005A240-116497-4 2019L-VB-11-SUMP Total Recoverable

Water 3005A240-116497-5 2019L-VB-09-SUMP Total Recoverable

Water 3005A240-116497-6 2019L-VB-10-SUMP Total Recoverable

Water 3005AMB 240-393349/1-A Method Blank Total Recoverable

Water 3005ALCS 240-393349/2-A Lab Control Sample Total Recoverable

Analysis Batch: 393702

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 393349240-116497-1 2019L-LS-04 Total Recoverable

Water 6020A 393349240-116497-2 2019L-LS-02 Total Recoverable

Water 6020A 393349240-116497-3 2019L-LS-01 Total Recoverable

Water 6020A 393349240-116497-4 2019L-VB-11-SUMP Total Recoverable

Water 6020A 393349240-116497-5 2019L-VB-09-SUMP Total Recoverable

Water 6020A 393349240-116497-6 2019L-VB-10-SUMP Total Recoverable

Water 6020A 393349MB 240-393349/1-A Method Blank Total Recoverable

Water 6020A 393349LCS 240-393349/2-A Lab Control Sample Total Recoverable

General Chemistry

Analysis Batch: 393061

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 4500 H+ B-2011240-116497-1 2019L-LS-04 Total/NA

Water 4500 H+ B-2011240-116497-2 2019L-LS-02 Total/NA

Water 4500 H+ B-2011240-116497-3 2019L-LS-01 Total/NA

Water 4500 H+ B-2011240-116497-4 2019L-VB-11-SUMP Total/NA

Water 4500 H+ B-2011240-116497-5 2019L-VB-09-SUMP Total/NA

Water 4500 H+ B-2011240-116497-6 2019L-VB-10-SUMP Total/NA

Water 4500 H+ B-2011LCS 240-393061/32 Lab Control Sample Total/NA

Water 4500 H+ B-2011LCS 240-393061/47 Lab Control Sample Total/NA

Analysis Batch: 393185

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 5210B-2011240-116497-1 2019L-LS-04 Dissolved
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QC Association Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry (Continued)

Analysis Batch: 393185 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 5210B-2011240-116497-1 2019L-LS-04 Total/NA

Water 5210B-2011240-116497-2 2019L-LS-02 Dissolved

Water 5210B-2011240-116497-2 2019L-LS-02 Total/NA

Water 5210B-2011240-116497-3 2019L-LS-01 Dissolved

Water 5210B-2011240-116497-3 2019L-LS-01 Total/NA

Water 5210B-2011240-116497-4 2019L-VB-11-SUMP Dissolved

Water 5210B-2011240-116497-4 2019L-VB-11-SUMP Total/NA

Water 5210B-2011240-116497-5 2019L-VB-09-SUMP Dissolved

Water 5210B-2011240-116497-5 2019L-VB-09-SUMP Total/NA

Water 5210B-2011240-116497-6 2019L-VB-10-SUMP Dissolved

Water 5210B-2011240-116497-6 2019L-VB-10-SUMP Total/NA

Water 5210B-2011SCB 240-393185/2 Method Blank Total/NA

Water 5210B-2011USB 240-393185/1 Method Blank Total/NA

Water 5210B-2011LCS 240-393185/3 Lab Control Sample Total/NA

Analysis Batch: 393371

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 410.4240-116497-1 2019L-LS-04 Total/NA

Water 410.4MB 240-393371/9 Method Blank Total/NA

Water 410.4LCS 240-393371/10 Lab Control Sample Total/NA

Analysis Batch: 393469

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 410.4240-116497-1 2019L-LS-04 Dissolved

Water 410.4240-116497-2 2019L-LS-02 Dissolved

Water 410.4240-116497-3 2019L-LS-01 Dissolved

Water 410.4240-116497-4 2019L-VB-11-SUMP Dissolved

Water 410.4240-116497-5 2019L-VB-09-SUMP Dissolved

Water 410.4240-116497-6 2019L-VB-10-SUMP Dissolved

Water 410.4MB 240-393469/9 Method Blank Total/NA

Water 410.4LCS 240-393469/10 Lab Control Sample Total/NA

Water 410.4240-116497-4 MS 2019L-VB-11-SUMP Dissolved

Analysis Batch: 393598

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 4500 S2 F-2011240-116497-1 2019L-LS-04 Dissolved

Water 4500 S2 F-2011240-116497-2 2019L-LS-02 Dissolved

Water 4500 S2 F-2011240-116497-3 2019L-LS-01 Dissolved

Water 4500 S2 F-2011240-116497-4 2019L-VB-11-SUMP Dissolved

Water 4500 S2 F-2011240-116497-5 2019L-VB-09-SUMP Dissolved

Water 4500 S2 F-2011240-116497-6 2019L-VB-10-SUMP Dissolved

Water 4500 S2 F-2011MB 240-393598/1 Method Blank Total/NA

Water 4500 S2 F-2011LCS 240-393598/2 Lab Control Sample Total/NA

Analysis Batch: 393860

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2540 C-2011240-116497-1 2019L-LS-04 Total/NA

Water 2540 C-2011240-116497-2 2019L-LS-02 Total/NA

Water 2540 C-2011240-116497-3 2019L-LS-01 Total/NA

Water 2540 C-2011240-116497-4 2019L-VB-11-SUMP Total/NA

Water 2540 C-2011240-116497-5 2019L-VB-09-SUMP Total/NA
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QC Association Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry (Continued)

Analysis Batch: 393860 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2540 C-2011240-116497-6 2019L-VB-10-SUMP Total/NA

Water 2540 C-2011MB 240-393860/1 Method Blank Total/NA

Water 2540 C-2011LCS 240-393860/2 Lab Control Sample Total/NA

Analysis Batch: 394128

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 365.3240-116497-1 2019L-LS-04 Total/NA

Water 365.3240-116497-2 2019L-LS-02 Total/NA

Water 365.3240-116497-3 2019L-LS-01 Total/NA

Water 365.3240-116497-4 2019L-VB-11-SUMP Total/NA

Water 365.3240-116497-5 2019L-VB-09-SUMP Total/NA

Water 365.3240-116497-6 2019L-VB-10-SUMP Total/NA

Water 365.3MB 240-394128/3 Method Blank Total/NA

Water 365.3LCS 240-394128/4 Lab Control Sample Total/NA

Water 365.3240-116497-1 MS 2019L-LS-04 Total/NA

Water 365.3240-116497-1 MSD 2019L-LS-04 Total/NA

Analysis Batch: 394184

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 410.4240-116497-2 2019L-LS-02 Total/NA

Water 410.4240-116497-3 2019L-LS-01 Total/NA

Water 410.4240-116497-4 2019L-VB-11-SUMP Total/NA

Water 410.4240-116497-5 2019L-VB-09-SUMP Total/NA

Water 410.4240-116497-6 2019L-VB-10-SUMP Total/NA

Water 410.4MB 240-394184/9 Method Blank Total/NA

Water 410.4LCS 240-394184/10 Lab Control Sample Total/NA

Analysis Batch: 394579

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2320B-2011240-116497-1 2019L-LS-04 Total/NA

Water 2320B-2011240-116497-3 2019L-LS-01 Total/NA

Water 2320B-2011240-116497-4 2019L-VB-11-SUMP Total/NA

Water 2320B-2011240-116497-6 2019L-VB-10-SUMP Total/NA

Water 2320B-2011MB 240-394579/33 Method Blank Total/NA

Water 2320B-2011MB 240-394579/4 Method Blank Total/NA

Water 2320B-2011LCS 240-394579/3 Lab Control Sample Total/NA

Water 2320B-2011LCS 240-394579/32 Lab Control Sample Total/NA

Water 2320B-2011240-116497-4 DU 2019L-VB-11-SUMP Total/NA

Prep Batch: 394769

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM4500Norg_C240-116497-1 2019L-LS-04 Total/NA

Water SM4500Norg_C240-116497-2 2019L-LS-02 Total/NA

Water SM4500Norg_C240-116497-3 2019L-LS-01 Total/NA

Water SM4500Norg_C240-116497-4 2019L-VB-11-SUMP Total/NA

Water SM4500Norg_C240-116497-5 2019L-VB-09-SUMP Total/NA

Water SM4500Norg_C240-116497-6 2019L-VB-10-SUMP Total/NA

Water SM4500Norg_CMB 240-394769/1-A Method Blank Total/NA

Water SM4500Norg_CLCS 240-394769/2-A Lab Control Sample Total/NA

Eurofins TestAmerica, Canton
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QC Association Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry

Analysis Batch: 394776

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 4500 Norg C 394769240-116497-1 2019L-LS-04 Total/NA

Water SM 4500 Norg C 394769240-116497-2 2019L-LS-02 Total/NA

Water SM 4500 Norg C 394769240-116497-3 2019L-LS-01 Total/NA

Water SM 4500 Norg C 394769240-116497-4 2019L-VB-11-SUMP Total/NA

Water SM 4500 Norg C 394769240-116497-5 2019L-VB-09-SUMP Total/NA

Water SM 4500 Norg C 394769240-116497-6 2019L-VB-10-SUMP Total/NA

Water SM 4500 Norg C 394769MB 240-394769/1-A Method Blank Total/NA

Water SM 4500 Norg C 394769LCS 240-394769/2-A Lab Control Sample Total/NA

Analysis Batch: 394883

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2510B-2011240-116497-1 2019L-LS-04 Total/NA

Water 2510B-2011240-116497-2 2019L-LS-02 Total/NA

Water 2510B-2011240-116497-3 2019L-LS-01 Total/NA

Water 2510B-2011240-116497-4 2019L-VB-11-SUMP Total/NA

Water 2510B-2011240-116497-5 2019L-VB-09-SUMP Total/NA

Water 2510B-2011240-116497-6 2019L-VB-10-SUMP Total/NA

Water 2510B-2011MB 240-394883/3 Method Blank Total/NA

Water 2510B-2011MB 240-394883/89 Method Blank Total/NA

Water 2510B-2011LCS 240-394883/4 Lab Control Sample Total/NA

Water 2510B-2011LCS 240-394883/90 Lab Control Sample Total/NA

Analysis Batch: 394884

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 353.2240-116497-1 2019L-LS-04 Total/NA

Water 353.2240-116497-2 2019L-LS-02 Total/NA

Water 353.2240-116497-3 2019L-LS-01 Total/NA

Water 353.2240-116497-4 2019L-VB-11-SUMP Total/NA

Water 353.2240-116497-5 2019L-VB-09-SUMP Total/NA

Water 353.2240-116497-6 2019L-VB-10-SUMP Total/NA

Water 353.2MB 240-394884/4 Method Blank Total/NA

Water 353.2LCS 240-394884/5 Lab Control Sample Total/NA

Analysis Batch: 394885

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2710F240-116497-1 2019L-LS-04 Total/NA

Water SM 2710F240-116497-2 2019L-LS-02 Total/NA

Water SM 2710F240-116497-3 2019L-LS-01 Total/NA

Water SM 2710F240-116497-4 2019L-VB-11-SUMP Total/NA

Water SM 2710F240-116497-5 2019L-VB-09-SUMP Total/NA

Water SM 2710F240-116497-6 2019L-VB-10-SUMP Total/NA

Water SM 2710F240-116497-4 DU 2019L-VB-11-SUMP Total/NA

Analysis Batch: 394891

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water Total Nitrogen240-116497-1 2019L-LS-04 Total/NA

Water Total Nitrogen240-116497-2 2019L-LS-02 Total/NA

Water Total Nitrogen240-116497-3 2019L-LS-01 Total/NA

Water Total Nitrogen240-116497-4 2019L-VB-11-SUMP Total/NA

Water Total Nitrogen240-116497-5 2019L-VB-09-SUMP Total/NA

Water Total Nitrogen240-116497-6 2019L-VB-10-SUMP Total/NA
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QC Association Summary
Job ID: 240-116497-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry

Analysis Batch: 394978

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2320B-2011240-116497-2 2019L-LS-02 Total/NA

Water 2320B-2011240-116497-5 2019L-VB-09-SUMP Total/NA

Water 2320B-2011MB 240-394978/3 Method Blank Total/NA

Water 2320B-2011LCS 240-394978/2 Lab Control Sample Total/NA

Eurofins TestAmerica, Canton
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Lab Chronicle
Client: GHD Services Inc. Job ID: 240-116497-1
Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-LS-04 Lab Sample ID: 240-116497-1
Matrix: WaterDate Collected: 07/25/19 08:00

Date Received: 07/26/19 09:35

Analysis 8260C 08/01/19 16:40 HMB1 393968 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393349 07/29/19 14:00 MRL TAL CANTotal Recoverable

Analysis 6020A 1 393702 07/30/19 16:36 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 1 394579 08/05/19 21:25 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394883 08/07/19 15:03 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393860 07/31/19 18:28 JMB TAL CANTotal/NA

Analysis 353.2 1 394884 08/07/19 14:50 JWW TAL CANTotal/NA

Analysis 365.3 1 394128 08/02/19 08:14 TPH TAL CANTotal/NA

Analysis 410.4 1 393469 07/30/19 08:05 TPH TAL CANDissolved

Analysis 410.4 1 393371 07/29/19 13:27 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 393061 07/26/19 15:34 BLW TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 393598 07/30/19 14:40 BLW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 17:44 JWW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 17:51 JWW TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 15:48 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394769 08/06/19 14:10 MMM TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394776 08/07/19 08:57 MMM TAL CANTotal/NA

Analysis Total Nitrogen 1 394891 08/07/19 15:54 JWW TAL CANTotal/NA

Client Sample ID: 2019L-LS-02 Lab Sample ID: 240-116497-2
Matrix: WaterDate Collected: 07/25/19 08:30

Date Received: 07/26/19 09:35

Analysis 8260C 08/01/19 17:02 HMB2 393968 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393349 07/29/19 14:00 MRL TAL CANTotal Recoverable

Analysis 6020A 1 393702 07/30/19 16:39 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 5 394978 08/07/19 19:10 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394883 08/07/19 15:03 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393860 07/31/19 18:28 JMB TAL CANTotal/NA

Analysis 353.2 1 394884 08/07/19 14:51 JWW TAL CANTotal/NA

Analysis 365.3 10 394128 08/02/19 08:25 TPH TAL CANTotal/NA

Analysis 410.4 2 393469 07/30/19 08:08 TPH TAL CANDissolved

Analysis 410.4 2 394184 08/02/19 13:23 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 393061 07/26/19 15:18 BLW TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 393598 07/30/19 14:46 BLW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 17:58 JWW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 18:09 JWW TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 15:51 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394769 08/06/19 14:10 MMM TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394776 08/07/19 08:57 MMM TAL CANTotal/NA
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Lab Chronicle
Client: GHD Services Inc. Job ID: 240-116497-1
Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-LS-02 Lab Sample ID: 240-116497-2
Matrix: WaterDate Collected: 07/25/19 08:30

Date Received: 07/26/19 09:35

Analysis Total Nitrogen 08/07/19 15:54 JWW1 394891 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: 2019L-LS-01 Lab Sample ID: 240-116497-3
Matrix: WaterDate Collected: 07/25/19 09:15

Date Received: 07/26/19 09:35

Analysis 8260C 08/01/19 17:25 HMB1 393968 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393349 07/29/19 14:00 MRL TAL CANTotal Recoverable

Analysis 6020A 1 393702 07/30/19 16:41 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 1 394579 08/05/19 21:42 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394883 08/07/19 15:03 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393860 07/31/19 18:28 JMB TAL CANTotal/NA

Analysis 353.2 1 394884 08/07/19 14:52 JWW TAL CANTotal/NA

Analysis 365.3 1 394128 08/02/19 08:28 TPH TAL CANTotal/NA

Analysis 410.4 1 393469 07/30/19 08:09 TPH TAL CANDissolved

Analysis 410.4 1 394184 08/02/19 13:24 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 393061 07/26/19 15:59 BLW TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 393598 07/30/19 14:53 BLW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 18:16 JWW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 18:23 JWW TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 15:53 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394769 08/06/19 14:10 MMM TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394776 08/07/19 08:57 MMM TAL CANTotal/NA

Analysis Total Nitrogen 1 394891 08/07/19 15:54 JWW TAL CANTotal/NA

Client Sample ID: 2019L-VB-11-SUMP Lab Sample ID: 240-116497-4
Matrix: WaterDate Collected: 07/25/19 10:55

Date Received: 07/26/19 09:35

Analysis 8260C 08/01/19 17:47 HMB1 393968 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393349 07/29/19 14:00 MRL TAL CANTotal Recoverable

Analysis 6020A 1 393702 07/30/19 16:44 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 1 394579 08/05/19 21:49 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394883 08/07/19 15:03 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393860 07/31/19 18:28 JMB TAL CANTotal/NA

Analysis 353.2 1 394884 08/07/19 14:53 JWW TAL CANTotal/NA

Analysis 365.3 1 394128 08/02/19 08:32 TPH TAL CANTotal/NA

Analysis 410.4 1 393469 07/30/19 08:13 TPH TAL CANDissolved

Analysis 410.4 1 394184 08/02/19 13:25 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 393061 07/26/19 15:26 BLW TAL CANTotal/NA
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Lab Chronicle
Client: GHD Services Inc. Job ID: 240-116497-1
Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-VB-11-SUMP Lab Sample ID: 240-116497-4
Matrix: WaterDate Collected: 07/25/19 10:55

Date Received: 07/26/19 09:35

Analysis 4500 S2 F-2011 07/30/19 14:59 BLW1 393598 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 5210B-2011 1 393185 07/26/19 18:30 JWW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 18:37 JWW TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 15:56 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394769 08/06/19 14:10 MMM TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394776 08/07/19 08:57 MMM TAL CANTotal/NA

Analysis Total Nitrogen 1 394891 08/07/19 15:54 JWW TAL CANTotal/NA

Client Sample ID: 2019L-VB-09-SUMP Lab Sample ID: 240-116497-5
Matrix: WaterDate Collected: 07/25/19 11:30

Date Received: 07/26/19 09:35

Analysis 8260C 08/01/19 18:10 HMB2 393968 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393349 07/29/19 14:00 MRL TAL CANTotal Recoverable

Analysis 6020A 1 393702 07/30/19 16:46 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 5 394978 08/07/19 19:15 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394883 08/07/19 15:03 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393860 07/31/19 18:28 JMB TAL CANTotal/NA

Analysis 353.2 1 394884 08/07/19 14:54 JWW TAL CANTotal/NA

Analysis 365.3 1 394128 08/02/19 08:35 TPH TAL CANTotal/NA

Analysis 410.4 5 393469 07/30/19 08:10 TPH TAL CANDissolved

Analysis 410.4 5 394184 08/02/19 13:25 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 393061 07/26/19 15:42 BLW TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 393598 07/30/19 15:05 BLW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 18:45 JWW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 18:52 JWW TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 16:01 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394769 08/06/19 14:10 MMM TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394776 08/07/19 08:57 MMM TAL CANTotal/NA

Analysis Total Nitrogen 1 394891 08/07/19 15:54 JWW TAL CANTotal/NA

Client Sample ID: 2019L-VB-10-SUMP Lab Sample ID: 240-116497-6
Matrix: WaterDate Collected: 07/25/19 12:10

Date Received: 07/26/19 09:35

Analysis 8260C 08/01/19 18:33 HMB100 393968 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393349 07/29/19 14:00 MRL TAL CANTotal Recoverable

Analysis 6020A 1 393702 07/30/19 16:49 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 10 394579 08/05/19 19:43 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394883 08/07/19 15:07 MMM TAL CANTotal/NA
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Lab Chronicle
Client: GHD Services Inc. Job ID: 240-116497-1
Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-VB-10-SUMP Lab Sample ID: 240-116497-6
Matrix: WaterDate Collected: 07/25/19 12:10

Date Received: 07/26/19 09:35

Analysis 2540 C-2011 07/31/19 18:28 JMB1 393860 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 353.2 1 394884 08/07/19 14:55 JWW TAL CANTotal/NA

Analysis 365.3 1 394128 08/02/19 08:39 TPH TAL CANTotal/NA

Analysis 410.4 10 393469 07/30/19 08:12 TPH TAL CANDissolved

Analysis 410.4 10 394184 08/02/19 13:26 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 393061 07/26/19 15:51 BLW TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 393598 07/30/19 15:11 BLW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 18:59 JWW TAL CANDissolved

Analysis 5210B-2011 1 393185 07/26/19 19:06 JWW TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 16:04 JMB TAL CANTotal/NA

Prep SM4500Norg_C 394769 08/06/19 14:10 MMM TAL CANTotal/NA

Analysis SM 4500 Norg C 1 394776 08/07/19 08:57 MMM TAL CANTotal/NA

Analysis Total Nitrogen 1 394891 08/07/19 15:56 JWW TAL CANTotal/NA

Client Sample ID: TB-072519 Lab Sample ID: 240-116497-7
Matrix: WaterDate Collected: 07/25/19 12:30

Date Received: 07/26/19 09:35

Analysis 8260C 08/01/19 18:55 HMB1 393968 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Laboratory References:

TAL CAN = Eurofins TestAmerica, Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
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Accreditation/Certification Summary
Client: GHD Services Inc. Job ID: 240-116497-1
Project/Site: 11119510-020, FMC Front Royal, VA

Laboratory: Eurofins TestAmerica, Canton
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number Expiration Date

Virginia 4601753NELAP 09-14-19 *

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

4500 H+ B-2011 Water pH

SM 2710F Water Density

Total Nitrogen Water Nitrogen, Total

Eurofins TestAmerica, Canton

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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ANALYTICAL REPORT
Eurofins TestAmerica, Canton
4101 Shuffel Street NW
North Canton, OH 44720
Tel: (330)497-9396

Laboratory Job ID: 240-116602-1
Client Project/Site: 11119510-020, FMC Front Royal, VA

For:
GHD Services Inc.
2055 Niagara Falls Blvd., Suite 3
Niagara Falls, New York 14304

Attn: Ms. Deborah Andrasko

Authorized for release by:
8/15/2019 3:43:23 PM

Denise Heckler, Project Manager II
(330)966-9477
denise.heckler@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Qualifiers

GC/MS VOA
Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

Metals
Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

U Indicates the analyte was analyzed for but not detected.

General Chemistry
Qualifier Description

* LCS or LCSD  is outside acceptance limits.

Qualifier

b Result Detected in the Unseeded Control blank (USB).

HF Field parameter with a holding time of 15 minutes. Test performed by laboratory at client's request.

s Seeded Control Blank (SCB) Recovery High

U Indicates the analyte was analyzed for but not detected.

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, Canton
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Case Narrative
Client: GHD Services Inc. Job ID: 240-116602-1
Project/Site: 11119510-020, FMC Front Royal, VA

Job ID: 240-116602-1

Laboratory: Eurofins TestAmerica, Canton

Narrative

Job Narrative

240-116602-1

Comments

No additional comments. 

Receipt 

The samples were received on 7/30/2019 9:25 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperatures of the 6 coolers at receipt time were 1.7º C, 2.3º C, 2.7º C, 3.5º C, 3.5º C and 5.3º C.

GC/MS VOA 

Method(s) 8260C: The following sample submitted for volatiles analysis was received with insufficient preservation (pH >2): 2019L-VB-10 
(240-116602-1) and 2019L-VB-09 (240-116602-2).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Metals 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry 

Method(s) SM 5210B: The glucose-glutamic acid standard recovered outside the recovery limits specified in the method in batch 
240-393695 .

Method(s) SM 4500 S2 F: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated 

with batch 394470.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, Canton
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Method Summary
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method Method Description LaboratoryProtocol

SW8468260C Volatile Organic Compounds by GC/MS TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SM2320B-2011 Alkalinity, Total TAL CAN

SM2510B-2011 Conductivity, Specific Conductance TAL CAN

SM2540 C-2011 Total Dissolved Solids (Dried at 180 °C) TAL CAN

MCAWW353.2 Nitrogen, Nitrate-Nitrite TAL CAN

EPA365.3 Phosphorus, Total TAL CAN

MCAWW410.4 COD TAL CAN

SM4500 H+ B-2011 pH TAL CAN

SM4500 S2 F-2011 Sulfide, Total TAL CAN

SM5210B-2011 BOD, 5-Day TAL CAN

SMSM 2710F Specific Gravity TAL CAN

SMSM 4500 Norg C Nitrogen, Total Kjeldahl TAL CAN

EPATotal Nitrogen Nitrogen, Total TAL CAN

SW8463005A Preparation, Total Recoverable or Dissolved Metals TAL CAN

SW8465030C Purge and Trap TAL CAN

SMSM4500Norg_C Preparation, Nitrogen -Total Kjeldahl TAL CAN

Protocol References:

EPA = US Environmental Protection Agency

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

SM = "Standard Methods For The Examination Of Water And Wastewater"

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL CAN = Eurofins TestAmerica, Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396

Eurofins TestAmerica, Canton
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Sample Summary
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

240-116602-1 2019L-VB-10 Water 07/29/19 09:00 07/30/19 09:25

240-116602-2 2019L-VB-09 Water 07/29/19 09:10 07/30/19 09:25

240-116602-3 TB-072919 Water 07/29/19 12:00 07/30/19 09:25

Eurofins TestAmerica, Canton
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Detection Summary
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-VB-10 Lab Sample ID: 240-116602-1

Carbon disulfide

RL

0.25 mg/L

MDL

0.070

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2501.1 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.036 6020A

Iron 0.10 mg/L0.047 Total 

Recoverable

10.048 J 6020A

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.0012 J 6020A

Alkalinity 25 mg/L13 Total/NA53300 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA16000 2510B-2011

Total Dissolved Solids 50 mg/L39 Total/NA14100 2540 C-2011

Nitrate Nitrite as N 0.050 mg/L0.031 Total/NA10.061 353.2

Phosphorus, Total 0.10 mg/L0.037 Total/NA10.42 365.3

Chemical Oxygen Demand 50 mg/L21 Total/NA5580 410.4

pH 0.1 SU0.1 Total/NA17.0 HF 4500 H+ B-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Total/NA1>154.40 b * 5210B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA19.0 SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA19.1 Total Nitrogen

Chemical Oxygen Demand 50 mg/L21 Dissolved5580 410.4

Sulfide 20 mg/L12 Dissolved1290 4500 S2 F-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Dissolved161 * b 5210B-2011

Client Sample ID: 2019L-VB-09 Lab Sample ID: 240-116602-2

Carbon disulfide

RL

0.0020 mg/L

MDL

0.00056

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA20.019 8260C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.017 6020A

Iron 0.10 mg/L0.047 Total 

Recoverable

10.088 J 6020A

Alkalinity 25 mg/L13 Total/NA51900 2320B-2011

Specific Conductance 1.0 umhos/cm0.61 Total/NA13900 2510B-2011

Total Dissolved Solids 40 mg/L31 Total/NA12600 2540 C-2011

Phosphorus, Total 0.10 mg/L0.037 Total/NA10.20 365.3

Chemical Oxygen Demand 20 mg/L8.3 Total/NA2210 410.4

pH 0.1 SU0.1 Total/NA16.9 HF 4500 H+ B-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Total/NA137 * b 5210B-2011

Density 0.10 g/mL0.10 Total/NA11.0 SM 2710F

Nitrogen, Kjeldahl 5.0 mg/L1.6 Total/NA121 SM 4500 Norg C

Nitrogen, Total 5.0 mg/L1.6 Total/NA121 Total Nitrogen

Chemical Oxygen Demand 20 mg/L8.3 Dissolved2160 410.4

Sulfide 20 mg/L12 Dissolved168 4500 S2 F-2011

Biochemical Oxygen Demand 2.0 mg/L1.2 Dissolved119 * b 5210B-2011

Client Sample ID: TB-072919 Lab Sample ID: 240-116602-3

 No Detections.

Eurofins TestAmerica, Canton

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS

Lab Sample ID: 240-116602-1Client Sample ID: 2019L-VB-10
Matrix: WaterDate Collected: 07/29/19 09:00

Date Received: 07/30/19 09:25
RL MDL

Carbon disulfide 1.1 0.25 0.070 mg/L 08/03/19 02:56 250

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 102 70 - 123 08/03/19 02:56 250

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 107 08/03/19 02:56 25075 - 128

4-Bromofluorobenzene (Surr) 94 08/03/19 02:56 25059 - 120

1,2-Dichloroethane-d4 (Surr) 111 08/03/19 02:56 25070 - 121

Lab Sample ID: 240-116602-2Client Sample ID: 2019L-VB-09
Matrix: WaterDate Collected: 07/29/19 09:10

Date Received: 07/30/19 09:25
RL MDL

Carbon disulfide 0.019 0.0020 0.00056 mg/L 08/03/19 03:18 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 100 70 - 123 08/03/19 03:18 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 108 08/03/19 03:18 275 - 128

4-Bromofluorobenzene (Surr) 95 08/03/19 03:18 259 - 120

1,2-Dichloroethane-d4 (Surr) 108 08/03/19 03:18 270 - 121

Lab Sample ID: 240-116602-3Client Sample ID: TB-072919
Matrix: WaterDate Collected: 07/29/19 12:00

Date Received: 07/30/19 09:25
RL MDL

Carbon disulfide 0.00028 U 0.0010 0.00028 mg/L 08/03/19 02:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 102 70 - 123 08/03/19 02:33 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 105 08/03/19 02:33 175 - 128

4-Bromofluorobenzene (Surr) 96 08/03/19 02:33 159 - 120

1,2-Dichloroethane-d4 (Surr) 112 08/03/19 02:33 170 - 121

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 6020A - Metals (ICP/MS) - Total Recoverable

Lab Sample ID: 240-116602-1Client Sample ID: 2019L-VB-10
Matrix: WaterDate Collected: 07/29/19 09:00

Date Received: 07/30/19 09:25
RL MDL

Arsenic 0.036 0.0050 0.00075 mg/L 07/31/19 15:00 08/01/19 13:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/31/19 15:00 08/01/19 13:18 1Iron 0.048 J

0.0020 0.00057 mg/L 07/31/19 15:00 08/01/19 13:18 1Antimony 0.0012 J

Lab Sample ID: 240-116602-2Client Sample ID: 2019L-VB-09
Matrix: WaterDate Collected: 07/29/19 09:10

Date Received: 07/30/19 09:25
RL MDL

Arsenic 0.017 0.0050 0.00075 mg/L 07/31/19 15:00 08/01/19 13:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 0.047 mg/L 07/31/19 15:00 08/01/19 13:21 1Iron 0.088 J

0.0020 0.00057 mg/L 07/31/19 15:00 08/01/19 13:21 1Antimony 0.00057 U

Eurofins TestAmerica, Canton

Page 9 of 26 8/15/2019

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Client Sample Results
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry

Lab Sample ID: 240-116602-1Client Sample ID: 2019L-VB-10
Matrix: WaterDate Collected: 07/29/19 09:00

Date Received: 07/30/19 09:25
RL MDL

Alkalinity 3300 25 13 mg/L 08/07/19 20:04 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/07/19 15:07 1Specific Conductance 6000

50 39 mg/L 08/01/19 09:22 1Total Dissolved Solids 4100

0.050 0.031 mg/L 08/07/19 18:18 1Nitrate Nitrite as N 0.061

0.10 0.037 mg/L 08/02/19 09:41 1Phosphorus, Total 0.42

50 21 mg/L 08/05/19 08:42 5Chemical Oxygen Demand 580

0.1 0.1 SU 07/30/19 16:29 1pH 7.0 HF

2.0 1.2 mg/L 07/31/19 07:10 1Biochemical Oxygen Demand >154.40 b *

0.10 0.10 g/mL 08/07/19 16:06 1Density 1.0

5.0 1.6 mg/L 08/12/19 14:05 08/13/19 09:55 1Nitrogen, Kjeldahl 9.0

5.0 1.6 mg/L 08/07/19 15:56 1Nitrogen, Total 9.1

Lab Sample ID: 240-116602-2Client Sample ID: 2019L-VB-09
Matrix: WaterDate Collected: 07/29/19 09:10

Date Received: 07/30/19 09:25
RL MDL

Alkalinity 1900 25 13 mg/L 08/07/19 20:10 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.61 umhos/cm 08/07/19 15:07 1Specific Conductance 3900

40 31 mg/L 08/01/19 09:22 1Total Dissolved Solids 2600

0.050 0.031 mg/L 08/07/19 18:19 1Nitrate Nitrite as N 0.031 U

0.10 0.037 mg/L 08/02/19 09:45 1Phosphorus, Total 0.20

20 8.3 mg/L 08/05/19 08:42 2Chemical Oxygen Demand 210

0.1 0.1 SU 07/30/19 16:37 1pH 6.9 HF

2.0 1.2 mg/L 07/31/19 07:17 1Biochemical Oxygen Demand 37 * b

0.10 0.10 g/mL 08/07/19 16:09 1Density 1.0

5.0 1.6 mg/L 08/12/19 14:05 08/13/19 09:55 1Nitrogen, Kjeldahl 21

5.0 1.6 mg/L 08/07/19 15:56 1Nitrogen, Total 21

Eurofins TestAmerica, Canton

Page 10 of 26 8/15/2019

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Client Sample Results
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry - Dissolved

Lab Sample ID: 240-116602-1Client Sample ID: 2019L-VB-10
Matrix: WaterDate Collected: 07/29/19 09:00

Date Received: 07/30/19 09:25
RL MDL

Chemical Oxygen Demand 580 50 21 mg/L 08/05/19 08:43 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 12 mg/L 08/05/19 13:56 1Sulfide 290

2.0 1.2 mg/L 07/31/19 07:24 1Biochemical Oxygen Demand 61 * b

Lab Sample ID: 240-116602-2Client Sample ID: 2019L-VB-09
Matrix: WaterDate Collected: 07/29/19 09:10

Date Received: 07/30/19 09:25
RL MDL

Chemical Oxygen Demand 160 20 8.3 mg/L 08/05/19 08:44 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 12 mg/L 08/05/19 14:01 1Sulfide 68

2.0 1.2 mg/L 07/31/19 07:32 1Biochemical Oxygen Demand 19 * b

Eurofins TestAmerica, Canton
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Surrogate Summary
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (70-123) (75-128) (59-120) (70-121)

TOL DBFM BFB DCA

104 102 99 102240-116407-E-4 MS

Percent Surrogate Recovery (Acceptance Limits)

Matrix Spike

103 102 105 106240-116407-H-4 MSD Matrix Spike Duplicate

102 107 94 111240-116602-1 2019L-VB-10

100 108 95 108240-116602-2 2019L-VB-09

102 105 96 112240-116602-3 TB-072919

106 105 107 108LCS 240-394246/5 Lab Control Sample

102 107 96 112MB 240-394246/8 Method Blank

Surrogate Legend

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DCA = 1,2-Dichloroethane-d4 (Surr)

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 8260C - Volatile Organic Compounds by GC/MS

Client Sample ID: Method BlankLab Sample ID: MB 240-394246/8
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394246

RL MDL

Carbon disulfide 0.00028 U 0.0010 0.00028 mg/L 08/02/19 19:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Toluene-d8 (Surr) 102 70 - 123 08/02/19 19:49 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

107 08/02/19 19:49 1Dibromofluoromethane (Surr) 75 - 128

96 08/02/19 19:49 14-Bromofluorobenzene (Surr) 59 - 120

112 08/02/19 19:49 11,2-Dichloroethane-d4 (Surr) 70 - 121

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394246/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394246

Carbon disulfide 0.0200 0.0217 mg/L 109 60 - 138

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Toluene-d8 (Surr) 70 - 123

Surrogate

106

LCS LCS

Qualifier Limits%Recovery

105Dibromofluoromethane (Surr) 75 - 128

1074-Bromofluorobenzene (Surr) 59 - 120

1081,2-Dichloroethane-d4 (Surr) 70 - 121

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-393776/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 394020 Prep Batch: 393776

RL MDL

Arsenic 0.00075 U 0.0050 0.00075 mg/L 07/31/19 15:00 08/01/19 12:16 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.047 U 0.0470.10 mg/L 07/31/19 15:00 08/01/19 12:16 1Iron

0.00057 U 0.000570.0020 mg/L 07/31/19 15:00 08/01/19 12:16 1Antimony

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393776/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 394020 Prep Batch: 393776

Arsenic 1.00 0.981 mg/L 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Iron 5.00 4.90 mg/L 98 80 - 120

Antimony 0.100 0.102 mg/L 102 80 - 120

Method: 2320B-2011 - Alkalinity, Total

Client Sample ID: Method BlankLab Sample ID: MB 240-394978/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394978

RL MDL

Alkalinity 2.6 U 5.0 2.6 mg/L 08/07/19 18:23 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 2320B-2011 - Alkalinity, Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394978/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394978

Alkalinity 161 155 mg/L 96 86 - 123

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 2510B-2011 - Conductivity, Specific Conductance

Client Sample ID: Method BlankLab Sample ID: MB 240-394883/89
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394883

RL MDL

Specific Conductance 0.61 U 1.0 0.61 umhos/cm 08/07/19 15:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394883/90
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394883

Specific Conductance 1410 1410 umhos/cm 100 87 - 116

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 2540 C-2011 - Total Dissolved Solids (Dried at 180 °C)

Client Sample ID: Method BlankLab Sample ID: MB 240-393951/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393951

RL MDL

Total Dissolved Solids 7.8 U 10 7.8 mg/L 08/01/19 09:22 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393951/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393951

Total Dissolved Solids 740 740 mg/L 100 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 353.2 - Nitrogen, Nitrate-Nitrite

Client Sample ID: Method BlankLab Sample ID: MB 240-394924/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394924

RL MDL

Nitrate Nitrite as N 0.031 U 0.050 0.031 mg/L 08/07/19 17:50 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394924/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394924

Nitrate Nitrite as N 1.63 1.59 mg/L 98 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 365.3 - Phosphorus, Total

Client Sample ID: Method BlankLab Sample ID: MB 240-394128/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394128

RL MDL

Phosphorus, Total 0.037 U 0.10 0.037 mg/L 08/02/19 08:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394128/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394128

Phosphorus, Total 0.405 0.414 mg/L 102 77 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 410.4 - COD

Client Sample ID: Method BlankLab Sample ID: MB 240-394364/9
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394364

RL MDL

Chemical Oxygen Demand 4.1 U 10 4.1 mg/L 08/05/19 08:37 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394364/10
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394364

Chemical Oxygen Demand 68.4 67.8 mg/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 4500 H+ B-2011 - pH

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393604/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393604

pH 5.31 5.4 SU 102 97 - 103

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 4500 S2 F-2011 - Sulfide, Total

Client Sample ID: Method BlankLab Sample ID: MB 240-394470/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394470

RL MDL

Sulfide 0.58 U 1.0 0.58 mg/L 08/05/19 13:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-394470/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 394470

Sulfide 20.1 19.8 mg/L 99 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

Method: 5210B-2011 - BOD, 5-Day

Client Sample ID: Method BlankLab Sample ID: SCB 240-393695/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393695

RL MDL

Biochemical Oxygen Demand 2.02 s 2.0 1.2 mg/L 07/31/19 06:24 1

SCB SCB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: USB 240-393695/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393695

RL MDL

Biochemical Oxygen Demand 1.2 U 2.0 1.2 mg/L 07/31/19 06:22 1

USB USB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-393695/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 393695

Biochemical Oxygen Demand 198 143 * mg/L 72 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: SM 4500 Norg C - Nitrogen, Total Kjeldahl

Client Sample ID: Method BlankLab Sample ID: MB 240-395626/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 395734 Prep Batch: 395626

RL MDL

Nitrogen, Kjeldahl 1.6 U 5.0 1.6 mg/L 08/12/19 14:05 08/13/19 09:55 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-395626/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 395734 Prep Batch: 395626

Nitrogen, Kjeldahl 10.1 11.8 mg/L 116 59 - 126

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Eurofins TestAmerica, Canton

Page 16 of 26 8/15/2019

1

2

3

4

5

6

7

8

9

10

11

12

13

14



QC Association Summary
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

GC/MS VOA

Analysis Batch: 394246

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260C240-116602-1 2019L-VB-10 Total/NA

Water 8260C240-116602-2 2019L-VB-09 Total/NA

Water 8260C240-116602-3 TB-072919 Total/NA

Water 8260CMB 240-394246/8 Method Blank Total/NA

Water 8260CLCS 240-394246/5 Lab Control Sample Total/NA

Metals

Prep Batch: 393776

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-116602-1 2019L-VB-10 Total Recoverable

Water 3005A240-116602-2 2019L-VB-09 Total Recoverable

Water 3005AMB 240-393776/1-A Method Blank Total Recoverable

Water 3005ALCS 240-393776/2-A Lab Control Sample Total Recoverable

Analysis Batch: 394020

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 393776240-116602-1 2019L-VB-10 Total Recoverable

Water 6020A 393776240-116602-2 2019L-VB-09 Total Recoverable

Water 6020A 393776MB 240-393776/1-A Method Blank Total Recoverable

Water 6020A 393776LCS 240-393776/2-A Lab Control Sample Total Recoverable

General Chemistry

Analysis Batch: 393604

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 4500 H+ B-2011240-116602-1 2019L-VB-10 Total/NA

Water 4500 H+ B-2011240-116602-2 2019L-VB-09 Total/NA

Water 4500 H+ B-2011LCS 240-393604/2 Lab Control Sample Total/NA

Analysis Batch: 393695

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 5210B-2011240-116602-1 2019L-VB-10 Dissolved

Water 5210B-2011240-116602-1 2019L-VB-10 Total/NA

Water 5210B-2011240-116602-2 2019L-VB-09 Dissolved

Water 5210B-2011240-116602-2 2019L-VB-09 Total/NA

Water 5210B-2011SCB 240-393695/2 Method Blank Total/NA

Water 5210B-2011USB 240-393695/1 Method Blank Total/NA

Water 5210B-2011LCS 240-393695/3 Lab Control Sample Total/NA

Analysis Batch: 393951

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2540 C-2011240-116602-1 2019L-VB-10 Total/NA

Water 2540 C-2011240-116602-2 2019L-VB-09 Total/NA

Water 2540 C-2011MB 240-393951/1 Method Blank Total/NA

Water 2540 C-2011LCS 240-393951/2 Lab Control Sample Total/NA

Analysis Batch: 394128

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 365.3240-116602-1 2019L-VB-10 Total/NA

Water 365.3240-116602-2 2019L-VB-09 Total/NA

Water 365.3MB 240-394128/3 Method Blank Total/NA

Eurofins TestAmerica, Canton
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QC Association Summary
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry (Continued)

Analysis Batch: 394128 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 365.3LCS 240-394128/4 Lab Control Sample Total/NA

Analysis Batch: 394364

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 410.4240-116602-1 2019L-VB-10 Dissolved

Water 410.4240-116602-1 2019L-VB-10 Total/NA

Water 410.4240-116602-2 2019L-VB-09 Dissolved

Water 410.4240-116602-2 2019L-VB-09 Total/NA

Water 410.4MB 240-394364/9 Method Blank Total/NA

Water 410.4LCS 240-394364/10 Lab Control Sample Total/NA

Analysis Batch: 394470

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 4500 S2 F-2011240-116602-1 2019L-VB-10 Dissolved

Water 4500 S2 F-2011240-116602-2 2019L-VB-09 Dissolved

Water 4500 S2 F-2011MB 240-394470/1 Method Blank Total/NA

Water 4500 S2 F-2011LCS 240-394470/2 Lab Control Sample Total/NA

Analysis Batch: 394883

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2510B-2011240-116602-1 2019L-VB-10 Total/NA

Water 2510B-2011240-116602-2 2019L-VB-09 Total/NA

Water 2510B-2011MB 240-394883/89 Method Blank Total/NA

Water 2510B-2011LCS 240-394883/90 Lab Control Sample Total/NA

Analysis Batch: 394885

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2710F240-116602-1 2019L-VB-10 Total/NA

Water SM 2710F240-116602-2 2019L-VB-09 Total/NA

Analysis Batch: 394891

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water Total Nitrogen240-116602-1 2019L-VB-10 Total/NA

Water Total Nitrogen240-116602-2 2019L-VB-09 Total/NA

Analysis Batch: 394924

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 353.2240-116602-1 2019L-VB-10 Total/NA

Water 353.2240-116602-2 2019L-VB-09 Total/NA

Water 353.2MB 240-394924/4 Method Blank Total/NA

Water 353.2LCS 240-394924/5 Lab Control Sample Total/NA

Analysis Batch: 394978

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 2320B-2011240-116602-1 2019L-VB-10 Total/NA

Water 2320B-2011240-116602-2 2019L-VB-09 Total/NA

Water 2320B-2011MB 240-394978/3 Method Blank Total/NA

Water 2320B-2011LCS 240-394978/2 Lab Control Sample Total/NA

Eurofins TestAmerica, Canton
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QC Association Summary
Job ID: 240-116602-1Client: GHD Services Inc.

Project/Site: 11119510-020, FMC Front Royal, VA

General Chemistry

Prep Batch: 395626

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM4500Norg_C240-116602-1 2019L-VB-10 Total/NA

Water SM4500Norg_C240-116602-2 2019L-VB-09 Total/NA

Water SM4500Norg_CMB 240-395626/1-A Method Blank Total/NA

Water SM4500Norg_CLCS 240-395626/2-A Lab Control Sample Total/NA

Analysis Batch: 395734

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 4500 Norg C 395626240-116602-1 2019L-VB-10 Total/NA

Water SM 4500 Norg C 395626240-116602-2 2019L-VB-09 Total/NA

Water SM 4500 Norg C 395626MB 240-395626/1-A Method Blank Total/NA

Water SM 4500 Norg C 395626LCS 240-395626/2-A Lab Control Sample Total/NA

Eurofins TestAmerica, Canton

Page 19 of 26 8/15/2019

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Lab Chronicle
Client: GHD Services Inc. Job ID: 240-116602-1
Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-VB-10 Lab Sample ID: 240-116602-1
Matrix: WaterDate Collected: 07/29/19 09:00

Date Received: 07/30/19 09:25

Analysis 8260C 08/03/19 02:56 TJL1250 394246 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393776 07/31/19 15:00 MRL TAL CANTotal Recoverable

Analysis 6020A 1 394020 08/01/19 13:18 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 5 394978 08/07/19 20:04 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394883 08/07/19 15:07 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393951 08/01/19 09:22 MMM TAL CANTotal/NA

Analysis 353.2 1 394924 08/07/19 18:18 JWW TAL CANTotal/NA

Analysis 365.3 1 394128 08/02/19 09:41 TPH TAL CANTotal/NA

Analysis 410.4 5 394364 08/05/19 08:43 TPH TAL CANDissolved

Analysis 410.4 5 394364 08/05/19 08:42 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 393604 07/30/19 16:29 AJO TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 394470 08/05/19 13:56 BLW TAL CANDissolved

Analysis 5210B-2011 1 393695 07/31/19 07:24 TPH TAL CANDissolved

Analysis 5210B-2011 1 393695 07/31/19 07:10 TPH TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 16:06 JMB TAL CANTotal/NA

Prep SM4500Norg_C 395626 08/12/19 14:05 MMM TAL CANTotal/NA

Analysis SM 4500 Norg C 1 395734 08/13/19 09:55 MMM TAL CANTotal/NA

Analysis Total Nitrogen 1 394891 08/07/19 15:56 JWW TAL CANTotal/NA

Client Sample ID: 2019L-VB-09 Lab Sample ID: 240-116602-2
Matrix: WaterDate Collected: 07/29/19 09:10

Date Received: 07/30/19 09:25

Analysis 8260C 08/03/19 03:18 TJL12 394246 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 393776 07/31/19 15:00 MRL TAL CANTotal Recoverable

Analysis 6020A 1 394020 08/01/19 13:21 DSH TAL CANTotal Recoverable

Analysis 2320B-2011 5 394978 08/07/19 20:10 MMM TAL CANTotal/NA

Analysis 2510B-2011 1 394883 08/07/19 15:07 MMM TAL CANTotal/NA

Analysis 2540 C-2011 1 393951 08/01/19 09:22 MMM TAL CANTotal/NA

Analysis 353.2 1 394924 08/07/19 18:19 JWW TAL CANTotal/NA

Analysis 365.3 1 394128 08/02/19 09:45 TPH TAL CANTotal/NA

Analysis 410.4 2 394364 08/05/19 08:44 TPH TAL CANDissolved

Analysis 410.4 2 394364 08/05/19 08:42 TPH TAL CANTotal/NA

Analysis 4500 H+ B-2011 1 393604 07/30/19 16:37 AJO TAL CANTotal/NA

Analysis 4500 S2 F-2011 1 394470 08/05/19 14:01 BLW TAL CANDissolved

Analysis 5210B-2011 1 393695 07/31/19 07:32 TPH TAL CANDissolved

Analysis 5210B-2011 1 393695 07/31/19 07:17 TPH TAL CANTotal/NA

Analysis SM 2710F 1 394885 08/07/19 16:09 JMB TAL CANTotal/NA

Prep SM4500Norg_C 395626 08/12/19 14:05 MMM TAL CANTotal/NA

Analysis SM 4500 Norg C 1 395734 08/13/19 09:55 MMM TAL CANTotal/NA

Eurofins TestAmerica, Canton
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Lab Chronicle
Client: GHD Services Inc. Job ID: 240-116602-1
Project/Site: 11119510-020, FMC Front Royal, VA

Client Sample ID: 2019L-VB-09 Lab Sample ID: 240-116602-2
Matrix: WaterDate Collected: 07/29/19 09:10

Date Received: 07/30/19 09:25

Analysis Total Nitrogen 08/07/19 15:56 JWW1 394891 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: TB-072919 Lab Sample ID: 240-116602-3
Matrix: WaterDate Collected: 07/29/19 12:00

Date Received: 07/30/19 09:25

Analysis 8260C 08/03/19 02:33 TJL11 394246 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Laboratory References:

TAL CAN = Eurofins TestAmerica, Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396

Eurofins TestAmerica, Canton
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Accreditation/Certification Summary
Client: GHD Services Inc. Job ID: 240-116602-1
Project/Site: 11119510-020, FMC Front Royal, VA

Laboratory: Eurofins TestAmerica, Canton
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number Expiration Date

Virginia 4601753NELAP 09-14-19 *

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

4500 H+ B-2011 Water pH

SM 2710F Water Density

Total Nitrogen Water Nitrogen, Total

Eurofins TestAmerica, Canton

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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GHD 

2055 Niagara Falls Boulevard Niagara Falls New York 14304 USA 
T 716 297 6150 F 716 297 2265 W www.ghd.com 

October 17, 2019 

To: Michael Robinson Ref. No.: 11119510-001 

    

From: Kathy Willy/cas-22 Tel: 716-205-1911 

Subject: Analytical Results and Full Validation 
Annual Leachate Water Sampling 
Avtex Fibers Superfund Site 
Front Royal, Virginia 
July 2019 

1. Introduction 

This document details a validation of analytical results for leachate water samples collected in support of the 
Annual Leachate Water Sampling at the Avtex Fibers Superfund site during July 2019. Samples were 
submitted to TestAmerica Laboratory, located in North Canton, Ohio. A sample collection and analysis 
summary is presented in Table 1. The validated analytical results are summarized in Table 2. A summary of 
the analytical methodology is presented in Table 3. 

Full Contract Laboratory Program (CLP) equivalent raw data deliverables were provided by the laboratory. 
Evaluation of the data was based on information obtained from the finished data sheets, raw data, chain of 
custody forms, calibration data, blank data, recovery data from surrogate spikes/laboratory control samples 
(LCS)/matrix spike (MS) samples, and field quality control (QC) samples. The assessment of analytical and 
in-house data included checks for: data consistency (by observing comparability of duplicate analyses), 
adherence to accuracy and precision criteria, and transmittal errors. 

The quality assurance/quality control (QA/QC) criteria by which these data have been assessed are outlined 
in the analytical methods referenced in Table 3 and applicable guidance from the documents entitled: 

i) "United States Environmental Protection Agency (USEPA) National Functional Guidelines for 
Inorganic Superfund Data Review", USEPA 540-R-2016-001, September 2016 

ii) "USEPA National Functional Guidelines for Superfund Organic Methods Data Review", 
USEPA 540-R-2016-002, September 2016 

These items will subsequently be referred to as the "Guidelines" in this Memorandum. 

http://www.ghd.com/
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2. Sample Holding Time and Preservation  

The sample holding time criteria for the analyses are summarized in Table 3. Sample chain of custody 
documents and analytical reports were used to determine sample-holding times. Most samples were 
prepared and analyzed within the required holding times. The laboratory was requested to perform pH 
analysis, which is considered a field parameter, and the results were qualified as estimated. A summary of 
qualified results is presented in Table 4. 

All samples were properly preserved, delivered on ice, and stored by the laboratory at the required 
temperature (0-6C).  

3. Gas Chromatography/Mass Spectrometer (GC/MS) – Tuning and 

Mass Calibration (Instrument Performance Check) and Inductively 

Coupled Plasma/Mass Spectrometer (ICP/MS) 

3.1 Organic Analyses 

Prior to volatile organic compound (VOC) analysis, GC/MS instrumentation is tuned to ensure optimization 
over the mass range of interest. To evaluate instrument tuning, methods require the analysis of the specific 
tuning compound bromofluorobenzene (BFB). The resulting spectra must meet the criteria cited in the 
method before analysis is initiated. Analysis of the tuning compound must then be repeated every 12 hours 
throughout sample analysis to ensure the continued optimization of the instrument. 

Tuning compounds were analyzed at the required frequency throughout VOC analysis periods. All tuning 
criteria were met indicating that proper optimization of the instrumentation was achieved. 

3.2 Inorganic Analyses 

To ensure adequate mass resolution, identification, and to some degree, sensitivity, the performance of each 
ICP/MS instrument used for metals analyses is checked prior to calibration and initiating an analysis 
sequence through the analysis of a tuning solution. 

Instrument performance check data were reviewed. The tuning solution was analyzed at the required 
frequency throughout the analyses. The results of all instrument performance checks were within the method 
acceptance criteria, indicating that proper optimization of the instrumentation was achieved. 

4. Initial Calibration - Organic Analyses 

4.1 GC/MS 

To quantify VOCs of interest in samples, calibration of the GC/MS over a specific concentration range must 
be performed. Initially, a minimum of a five -point calibration curve containing all compounds of interest is 
analyzed to characterize instrument response for each analyte over a specific concentration range. Linearity 
of the calibration curve and instrument sensitivity are evaluated against the following criteria: 
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i) All relative response factors (RRFs) must be greater than or equal to 0.05 . 

ii) The percent relative standard deviation (RSD) values must not exceed 20.0 percent or a minimum 
correlation coefficient (R) of 0.99 and minimum coefficient of determination (R2) of 0.99 if linear and 
quadratic equation calibration curves, respectively, are used. 

The initial calibration data for the target compound were reviewed. The compound met the above criteria for 
sensitivity and linearity. 

5. Initial Calibration – Inorganic Analyses 

Initial calibration of the instruments ensures that they are capable of producing satisfactory quantitative data 
at the beginning of a series of analyses. For ICP/MS analysis, a calibration blank and at least one standard 
must be analyzed at each wavelength to establish the analytical curve. For instrumental general chemistry 
analyses, a calibration blank and a minimum of five standards must be analyzed to establish the analytical 
curve, and resulting correlation coefficients (R) must be 0.995 or greater. Most of the inorganic chemistry 
methods analyzed for this event were non-instrumental methods, i.e. titrimetric or gravimetric, and calibration 
criteria is not applicable. 

After the analyses of the calibration curves, an initial calibration verification (ICV) standard must be analyzed 
to verify the analytical accuracy of the calibration curves. All analyte recoveries from the analyses of the 
ICVs must be within the following control limits: 

Analytical Method Parameter Control Limits 
ICP/MS Metals 90 - 110% 
Instrumental General Chemistry Phosphorus, 

Chemical 
Oxygen 
Demand 

85 - 115% 

Upon review of the data, it was determined that the calibration curves and ICVs were analyzed at the proper 
frequencies and that all of the above-specified criteria were met.  

6. Continuing Calibration - Organic Analyses 

6.1 GC/MS 

To ensure that instrument calibration for VOC analyses is acceptable throughout the sample analysis period, 
continuing calibration standards must be analyzed and compared to the initial calibration curve every 
12 hours. 

The following criteria were employed to evaluate continuing calibration data: 

i) All RRF values must be greater than or equal to 0.05 (0.01 for poor responders) 

ii) Percent difference (%D) values must not exceed 25 percent (40 percent for poor responders) 
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Calibration standards were analyzed at the required frequency, and the results met the above criteria for 
instrument sensitivity and stability. 

7. Continuing Calibration - Inorganic Analyses 

To ensure that instrument calibration is acceptable throughout the sample analysis period, continuing 
calibration verification (CCV) standards are analyzed on a regular basis. Each CCV is deemed acceptable if 
all analyte recoveries are within the control limits specified above for the ICVs. If some of the CCV analyte 
recoveries are outside the control limits, samples analyzed before and after the CCV, up until the previous 
and proceeding CCV analyses, are affected. 

For this study, CCVs were analyzed at the proper frequency. All analyte recoveries reported for the CCVs 
were within the specified limits. 

8. Contract Required Detection Limit (CRDL) Standard Analyses 

To verify the linearity of the ICP/MS calibration near the detection limit, a standard is analyzed which 
contains the ICP/MS analytes at specified concentrations. This standard must be analyzed at the beginning 
and end of each sample analysis run or a minimum of twice per 8 -hour period. 

CRDL recoveries were evaluated using the criteria specified in the October 2004 "Guidelines". The CRDL 
recoveries were acceptable.  

9. Laboratory Blank Analyses 

Method blanks are prepared from a purified matrix and analyzed with investigative samples to determine the 
existence and magnitude of sample contamination introduced during the analytical procedures. Additionally, 
initial and continuing calibration blanks (ICBs/CCBs) are routinely analyzed after each ICV/CCV for the 
inorganic parameters. 

For this study, laboratory method blanks were analyzed at a minimum frequency of 1 per 20 investigative 
samples and/or 1 per analytical batch. 

9.1 Organic Analyses 

All method blank results were non-detect, indicating that laboratory contamination was not a factor for this 
investigation. 

9.2 Inorganic Analyses 

All method blank results were non-detect, indicating that laboratory contamination was not a factor for this 
investigation. 
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10. Surrogate Spike Recoveries 

In accordance with the method employed, all samples, blanks, and QC samples analyzed for VOCs are 
spiked with surrogate compounds prior to sample analysis. Surrogate recoveries provide a means to 
evaluate the effects of laboratory performance on individual sample matrices. 

All samples submitted for VOC determinations were spiked with the appropriate number of surrogate 
compounds prior to sample analysis. 

Surrogate recoveries were assessed against laboratory control limits. All surrogate recoveries met the 
laboratory criteria.  

11. Internal Standards (IS) Analyses 

IS data were evaluated for all VOC and ICP/MS metals sample analyses. 

11.1 Organics Analyses 

To ensure that changes in the GC/MS sensitivity and response do not affect sample analysis results, IS 
compounds are added to each sample prior to analysis. All results are then calculated as a ratio of the IS 
responses. 

The sample IS results were evaluated against the following criteria: 

i) The retention time of the IS must not vary more than ±30 seconds from the associated calibration 
standard. 

ii) IS area counts must not vary by more than a factor of two (-50 percent to +100 percent) from the 
associated calibration standard. 

All organic IS recoveries and retention times met the above criteria. 

11.2 Inorganic Analyses 

IS elements were added to all samples prior to metals analysis by ICP/MS. Overall instrument stability and 
performance for metals analyses were monitored using the IS intensity data. IS recoveries were assessed 
using control limits of 60 -125 percent. 

All inorganic IS recoveries were acceptable.  

12. Laboratory Control Sample Analyses 

LCS are prepared and analyzed as samples to assess the analytical efficiencies of the methods employed, 
independent of sample matrix effects.  

For this study, LCS were analyzed at a minimum frequency of 1 per 20 investigative samples and/or 1 per 
analytical batch. 
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12.1 Organic Analyses 

The LCS contained the compound of interest. All LCS recoveries were within the laboratory control limits, 
demonstrating acceptable analytical accuracy. 

12.2 Inorganic Analyses 

The LCS contained all analytes of interest. LCS recoveries were assessed per the "Guidelines". All LCS 
recoveries were within the control limits, demonstrating acceptable analytical accuracy with the exception of 
some low biochemical oxygen demand (BOD) recoveries. All associated sample results have been qualified 
as estimated to reflect the implied low bias. A summary of qualified results is presented in Table 5. 

13. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses  

To evaluate the effects of sample matrices on the preparation process, measurement procedures, and 
accuracy of a particular analysis, samples are spiked with known concentrations of the analytes of concern 
and analyzed as MS/MSD samples. The RPD between the MS and MSD is used to assess analytical 
precision. If the original sample concentration is significantly greater than the spike concentration, the 
recovery is not assessed. 

MS/MSD analyses were performed at the recommended frequency. 

13.1 Organic Analyses 

The MS/MSD samples were spiked with the compound of interest. The percent recoveries and RPD values 
were within the laboratory control limits, demonstrating acceptable analytical accuracy and precision. 

13.2 Inorganic Analyses 

The MS/MSD samples were spiked with the analytes of interest, and the results were evaluated using the 
"Guidelines". All recoveries and RPD values were within the control limits, demonstrating acceptable 
analytical accuracy and precision. 

14. Duplicate Sample Analyses – Inorganic Analyses 

Analytical precision is evaluated based on the analysis of laboratory duplicate samples. For this study, 
duplicate samples were prepared and analyzed by the laboratory for alkalinity, total dissolved solids, BOD 
(total and dissolved), specific conductance, and density. The duplicate results were evaluated per the 
"Guidelines". 

All duplicate analyses performed were in agreement, demonstrating acceptable analytical precision. 
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15. ICP/MS Serial Dilution 

The serial dilution determines whether significant physical or chemical interferences exist due to sample 
matrix. A minimum of 1 per 20 investigative samples or at least 1 per analytical batch must be analyzed at a 
five-fold dilution. For samples with sufficient analyte concentrations (>50 times the method detection limit), 
the serial dilution results must agree within 10 percent of the original results. 

A serial dilution was performed on the MS/MSD sample. All results met the criteria above. 

16. ICP Interference Check Sample Analysis (ICS) 

To verify that the laboratory has established proper inter-element and background correction factors, ICSs 
are analyzed. These samples contain high concentrations of aluminum, calcium, magnesium, and iron and 
are analyzed at the beginning and end of each sample analysis period. The ICSs are evaluated against 
recovery control limits of 80 to 120 percent. 

ICS analysis results were evaluated for all samples using the criteria in the "Guidelines". All ICS recoveries 
and results were acceptable. 

17. Field QA/QC Samples 

The field QA/QC consisted of 3 trip blank samples, and 1 field duplicate sample set. 

17.1 Trip Blank Sample Analysis 

To evaluate contamination from sample collection, transportation, storage, and analytical activities, trip 
blanks were submitted to the laboratory for VOC analysis. All results were non-detect for the compound of 
interest with the exception of a low concentration of carbon disulfide reported in one blank. All associated 
sample results were either non-detect or significantly greater than the concentration found in the blank and 
no qualification of the data was required. 

17.2 Field Duplicate Sample Analysis 

To assess the analytical and sampling protocol precision, a field duplicate sample set was collected and 
submitted "blind" to the laboratory, as specified in Table 1. The RPDs associated with the duplicate sample 
must be less than 50 percent for water samples. If the reported concentration in either the investigative 
sample or its duplicate is less than five times the reporting limit (RL), the evaluation criteria is one times the 
RL value for water samples. 

All field duplicate results were in agreement, demonstrating acceptable sampling and analytical precision. 
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18. Analyte Reporting 

The laboratory reported detected results down to the laboratory's method detection limit (MDL) for each 
analyte. 

Positive analyte detections less than the PQL (Practical Quantitation Limit) but greater than the MDL were 
reported as estimated (J) in Table 2 unless qualified otherwise in this memorandum. Non-detect results were 
presented as non-detect at the sample-specific MDL in Table 2. 

19.  Target Compound Identification 

To minimize erroneous compound identification during organic analyses, qualitative criteria including 
compound retention time and mass spectra were evaluated according to the identification criteria established 
by the methods. The organic compound reported adhered to the specified identification criteria. 

20. Conclusion 

Based on the assessment detailed in the foregoing, the data summarized in Table 2 are acceptable with the 
specific qualifications noted herein. 
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Table 1

Sample Collection and Analysis Summary
Annual Leachate Water Sampling

Avtex Fibers Superfund Site
Front Royal, Virginia

July 2019

Analysis/Parameters

Sample Identification Location Matrix Collection Date
Collection 

Time N
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Comments
(mm/dd/yyyy) (hr:min)

2019L-LS-01 LS-01 Water 07/25/2019 09:15 x x x x x x x x x x x x x
2019L-LS-02 LS-02 Water 07/25/2019 08:30 x x x x x x x x x x x x x
2019L-LS-03 LS-03 Water 07/24/2019 15:25 x x x x x x x x x x x x x
2019L-LS-03D LS-03 Water 07/24/2019 15:25 x x x x x x x x x x x x x Field duplicate of sample 2019L-LS-03
2019L-LS-04 LS-04 Water 07/25/2019 08:00 x x x x x x x x x x x x x
TB-072419 - Water 07/24/2019 16:00 x Trip Blank
TB-072519 - Water 07/25/2019 12:30 x Trip Blank
TB-072919 - Water 07/29/2019 12:00 x Trip Blank
2019L-TW-01 TW-01 Water 07/24/2019 09:20 x x x x x x x x x x x x x
2019L-TW-02 TW-02 Water 07/24/2019 11:50 x x x x x x x x x x x x x
2019L-TW-03 TW-03 Water 07/24/2019 13:40 x x x x x x x x x x x x x
2019L-VB-09-SUMP VB-09 Water 07/25/2019 11:30 x x x x x x x x x x x x x
2019L-VB-09 VB-09 Water 07/29/2019 09:10 x x x x x x x x x x x x x
2019L-VB-10-SUMP VB-10 Water 07/25/2019 12:10 x x x x x x x x x x x x x
2019L-VB-10 VB-10 Water 07/29/2019 09:00 x x x x x x x x x x x x x
2019L-VB-11-SUMP VB-11 Water 07/25/2019 10:55 x x x x x x x x x x x x x

Notes:

COD - Chemical oxygen demand 
TDS - Total Dissolved Soild
BOD - biochemical oxygen demand
TKN - Total Kjeldahl Nitrogen

GHD 11119510Memo-22-Tbls.xlsx



Table 2

Analytical Results Summary
Annual Leachate Water Sampling

Avtex Fibers Superfund Site
Front Royal, Virginia

July 2019

Page 1 of 3

Location ID: LS-01 LS-02 LS-03 LS-03 LS-04
Sample Name: 2019L-LS-01 2019L-LS-02 2019L-LS-03 2019L-LS-03D 2019L-LS-04
Sample Date: 07/25/2019 07/25/2019 07/24/2019 07/24/2019 07/25/2019

Duplicate

Parameters Unit

Volatile Organic Compounds
Carbon disulfide mg/L 0.00028 U 0.0057 0.00028 J 0.00031 J 0.0091

Metals
Antimony mg/L 0.00078 J 0.0027 0.00069 J 0.00057 U 0.00057 U
Arsenic mg/L 0.026 0.17 0.0019 J 0.0014 J 0.0044 J
Iron mg/L 1.7 0.27 9.3 8.8 9.3

General Chemistry
Density g/mL 1.0 1.0 1.0 1.0 1.0
Alkalinity, total (as CaCO3) mg/L 1800 4600 650 650 940
Biochemical oxygen demand (BOD) mg/L 1.2 U 36 U 6.9 1.2 U 1.2 U
Biochemical oxygen demand (dissolved) mg/L 1.2 U 36 U 1.2 U 1.2 U 1.2 U
Chemical oxygen demand (COD) mg/L 75 210 54 55 89
Chemical oxygen demand (COD) (dissolved) mg/L 71 210 53 57 74
Nitrite/Nitrate mg/L 0.57 0.031 U 0.031 U 0.031 U 0.031 U
Phosphorus mg/L 0.13 3.6 1.5 1.5 0.93
Sulfide (dissolved) mg/L 1.0 6.8 0.58 U 0.60 J 1.6
Total dissolved solids (TDS) mg/L 3000 7400 2000 2000 2100
Total kjeldahl nitrogen (TKN) mg/L 3.9 J 4.5 J 7.3 7.3 3.4 J
Total nitrogen mg/L 4.5 J 4.5 J 7.3 7.3 3.4 J
pH, lab s.u. 7.4 J 9.0 J 6.5 J 6.5 J 7.1 J
Conductance, specific umhos/cm 4500 10000 2300 2300 3100

Notes:
J - Estimated concentration
U - Not detected at the associated reporting limit. 

GHD 11119510Memo-22-Tbls.xlsx



Table 2

Analytical Results Summary
Annual Leachate Water Sampling

Avtex Fibers Superfund Site
Front Royal, Virginia

July 2019

Page 2 of 3

Location ID:
Sample Name:
Sample Date:

Parameters Unit

Volatile Organic Compounds
Carbon disulfide mg/L

Metals
Antimony mg/L
Arsenic mg/L
Iron mg/L

General Chemistry
Density g/mL
Alkalinity, total (as CaCO3) mg/L
Biochemical oxygen demand (BOD) mg/L
Biochemical oxygen demand (dissolved) mg/L
Chemical oxygen demand (COD) mg/L
Chemical oxygen demand (COD) (dissolved) mg/L
Nitrite/Nitrate mg/L
Phosphorus mg/L
Sulfide (dissolved) mg/L
Total dissolved solids (TDS) mg/L
Total kjeldahl nitrogen (TKN) mg/L
Total nitrogen mg/L
pH, lab s.u.
Conductance, specific umhos/cm

Notes:
J - Estimated concentration
U - Not detected at the associated reporting limit. 

TW-01 TW-02 TW-03 VB-09
2019L-TW-01 2019L-TW-02 2019L-TW-03 2019L-VB-09-SUMP

07/24/2019 07/24/2019 07/24/2019 07/25/2019

0.021 0.83 0.00056 J 0.030

0.00064 J 0.0040 0.00057 U 0.0016 J
0.0071 0.037 0.00075 U 0.046
0.047 U 0.047 U 0.047 U 1.1

1.0 1.0 1.0 1.0
390 1200 230 3500
39 110 1.2 U 140

1.2 U 64 1.2 U 100
87 220 12 350
87 230 14 400

0.031 U 0.031 U 0.031 U 0.031 U
0.36 0.28 0.037 U 0.51
30 78 2.8 170
910 2300 630 3900
1.7 J 2.8 J 1.6 U 5.6
1.7 J 2.8 J 1.6 U 5.6
8.4 J 8.4 J 7.9 J 7.0 J
1400 3500 960 5900

GHD 11119510Memo-22-Tbls.xlsx



Table 2

Analytical Results Summary
Annual Leachate Water Sampling

Avtex Fibers Superfund Site
Front Royal, Virginia

July 2019

Page 3 of 3

Location ID:
Sample Name:
Sample Date:

Parameters Unit

Volatile Organic Compounds
Carbon disulfide mg/L

Metals
Antimony mg/L
Arsenic mg/L
Iron mg/L

General Chemistry
Density g/mL
Alkalinity, total (as CaCO3) mg/L
Biochemical oxygen demand (BOD) mg/L
Biochemical oxygen demand (dissolved) mg/L
Chemical oxygen demand (COD) mg/L
Chemical oxygen demand (COD) (dissolved) mg/L
Nitrite/Nitrate mg/L
Phosphorus mg/L
Sulfide (dissolved) mg/L
Total dissolved solids (TDS) mg/L
Total kjeldahl nitrogen (TKN) mg/L
Total nitrogen mg/L
pH, lab s.u.
Conductance, specific umhos/cm

Notes:
J - Estimated concentration
U - Not detected at the associated reporting limit. 

VB-09 VB-10 VB-10 VB-11
2019L-VB-09 2019L-VB-10-SUMP 2019L-VB-10 2019L-VB-11-SUMP
07/29/2019 07/25/2019 07/29/2019 07/25/2019

0.019 1.5 1.1 0.0014

0.00057 U 0.0030 0.0012 J 0.00057 U
0.017 0.075 0.036 0.0041 J

0.088 J 0.24 0.048 J 20

1.0 1.0 1.0 1.0
1900 4700 3300 1400
37J 450 154.40 J 190
19J 440 61J 35
210 1100 580 45
160 1200 580 45

0.031 U 0.031 U 0.061 0.031 U
0.20 0.56 0.42 0.32
68 430 290 0.80 J

2600 5700 4100 1600
21 6.7 9.0 10
21 6.7 9.1 10

6.9 J 7.2 J 7.0 J 6.8 J
3900 8100 6000 2400

GHD 11119510Memo-22-Tbls.xlsx
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Table 3

Analytical Methods
Annual Leachate Water Sampling

Avtex Fibers Superfund Site
Front Royal, Virginia

July 2019

Holding Time
Collection 

Parameter Method Matrix to Analysis
(Days)

Select Volatile Organic Compounds (VOCs) SW-846 8260B Water 14 

Select Metals SW-846 6020A Water 180

Biological Oxygen Demand (total and dissolved) SM5210B Water 48 hours

Chemical Oxygen Demand (total and dissolved) EPA MCAWW 410.4 Water 28

Sulfide, dissolved SM4500-S2-F Water 7

Total dissolved solids (TDS) SM2540C Water 7

Specific Conductivity SM2510 Water 28

Nitrogen, total calculation Water NA

Alkalinity, total (as CaCO3) SM2320B Water 14

Phosphorus, total EPA MCAWW 365.4 Water 28

Density ASTM D1475 Water 7

Nitrate/Nitrite EPA MCAWW 353.2 Water 28

TKN SM4500-N-O-C Water 28

Notes:

NA - Not applicable

Method References:

SW-846 - "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, 1986, 
  with subsequent revisions

SM - "Standard Methods for the Examination of Water and Wastewater", 18th Edition, 1992, 
  with subsequent revisions

 EPA - MCAWW - “Methods for Chemical Analysis of Water and Waste,” EPA-600/4-79-020, revised March 1983, 
  with subsequent revisions

ASTM - Annual Book of ASTM Standards, American Society for Testing Materials, Section 5 and Section 11

GHD 11119510Memo-22-Tbls.xlsx
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Table 4

Qualified Sample Results Due to Holding Time Exceedance

Holding Qualified
Holding Time Sample

Parameter Sample ID Time Criteria Analyte Results Units
(days) (days)

pH, lab 2019L-TW-01 1 15 min pH 8.4 J s.u.
2019L-TW-02 1 15 min pH 8.4 J s.u.
2019L-TW-03 1 15 min pH 7.9 J s.u.
2019L-LS-03 1 15 min pH 6.5 J s.u.

2019L-LS-03D 1 15 min pH 6.5 J s.u.
2019L-LS-04 1 15 min pH 7.1 J s.u.
2019L-LS-02 1 15 min pH 9.0 J s.u.
2019L-LS-01 1 15 min pH 7.4 J s.u.

2019L-VB-11-SUMP 1 15 min pH 6.8 J s.u.
2019L-VB-09-SUMP 1 15 min pH 7.0 J s.u.
2019L-VB-10-SUMP 1 15 min pH 7.2 J s.u.

2019L-VB-10 1 15 min pH 7.0 J s.u.
2019L-VB-09 1 15 min pH 6.9 J s.u.

Notes:
J - Estimated 

Annual Leachate Water Sampling
Avtex Fibers Superfund Site

Front Royal, Virginia
July 2019

GHD 11119510Memo-22-Tbls.xlsx
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Table 5 

Qualified Sample Results Due to Outlying Laboratory Control Sample Results
Annual Leachate Water Sampling

Avtex Fibers Superfund Site
Front Royal, Virginia

July 2019

LCS Control Limits Qualified
Parameter Analyte LCS Date % Recovery % Recovery Associated Sample ID Results Units

(mm/dd/yyyy)

General Chemistry Biochemical oxygen demand (BOD) 07/31/2019 72 85-115 2019L-VB-10 154.40 J mg/L
2019L-VB-09 37 J mg/L

General Chemistry Biochemical oxygen demand (dissolved) 07/31/2019 72 85-115 2019L-VB-10 61 J mg/L
2019L-VB-09 19 J mg/L

Notes:
LCS - Laboratory Control Sample
J - Estimated concentration

GHD 11119510Memo-22-Tbls.xlsx
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